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SILK AND SILKWORMS OF INDIA. 

^ In periiaps no other country of the world does the necessity exist so pressio^I;^ as 
ID India to treat the subject of its silk, industries under two important and distinct 
sections, vim,, the Domesticated or MuLBBRRT-fCCDiNG and the Wild or NoN- 
MuLBERKY-FBKDiNG woTms. The term *' wild " may at the outset be explained as 
here used in a commercial more than a literal sense, for, of the insecto so designated, 
some have for centuri^ been completely domesticated both in India and China. 
Mr. Cobb (British Manufacturing Industries) na^ he quoted in support of the 
very frequent acceptation of this classification. He wfnCs : '* Thesilks now generally 
recognised as tussahs, and already mentioned as produced principally in China and 
India, are a description of wild silk hitherto neglected by EuropeapB, but now de- 
servedly attracting much notkre. In the East they have been long appreciated, from 
their chea(>neS8 and durability." Thus the isolation into two sections is not only 
in conformity with the accepted European commercial view, but it approximates to 
the Indian conditions of the trade. To the inhabitants of this country, more especi- 
ally to the uncultured races who live in the forests and bill tracts^the wild insects are 
of the greatest value, and the interests of these people are perfectly distinct from those 
of the growers, reelers, and weavers of, and traders in. Mulberry silk. Although, of 
course, the total value of the trade in domestkated silkworms is considerably greater 
than that in the wild insects, it has been held by many writers that India's best interests 
are, or should be, concentrated in the development of one or more of the wild insects, 
since these are more suited to the climatic conditwns of the country. Whether or not 
that view be correct it is hoped the reader will be able to judge for himself from the 
review of facts and opinions whkh the author has throws together in the pa^es that 
follow. 1 he comparatively large space which has been devoted to the wild silks has 
been {mrtly due to the necessity that seemed to exist for a full and exhaustive state- 
ment of the subject and to the fact of the greater number of species of wild silk- 
worms, each of whkh, to the people of India at least, has its own peculiar merits 
and uses, and therefore, in a Dictionary of the Economic Products of'Iruiia, had to 
find its own place, even though, to Esropean silk experts,it may at present be regarded 
as devoid of interest. It is further anticipated that a detailed statement of the chief 
facts known regarding the wild silks may in a manner save the recurrence of false 
hopes which, in everything connected with the undeveloped resources of India, are 
spasrosdically piessea on public consideration as new and invaluable discoveries. 
Oi our so-called wikl silks, the Tasar, Eri and Muga are those which can alone be 
regarded as of commercial value, and of the remainder it may be .said that only a very 
few have the least chance of ever proving of much use. The classification which the 
writer has thus adopted may be said to be into the two great Tribes of silk-yielding 
insects, vt«.. the Bombvcida, and the Saturniid^c. Under each of these sections 
will, therefore, be found, first, a brief alpabetical enumeration of the more important 
species that fall into these tribes, and, second, a detailed statement of such as are 
toought of present commercial value. The Editor desires to here acknowledge the 
very great obligations he is under to several distingubhed pntomok>gists for fene- 
rously reading the proofs of this sketch of the literature of the Indian Silk Moths. More 
especially is he indebted to Q. F. Hampson, Esq.. for many useful suggestions. 
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Unfortunately, the proofs had advanced too far, before being shown to Mf* Ham- 
pson to admit of all his synonymy being folly incorporated. This defect. It » hoped, 
may, however, be mitigated by Mr. Hampson's Complete List of the Indian Bom- 
bydde and Satuniiide (furnishedtasan Appendix, p, 235), which has beee utilized as 
an index to the chief passages in this article, that deal with the insects, while, at the 
same time, it has been made a biblioj^aphical register to the scientific publioations that 
treat of the various species. The Editor has had to keep two main objects in view : 
to prepare a commercial rather than a scientific tresUise ; and to furnish a Mrly com- 

Slete review of the writings of Indian authors. SdentiHc precision, under these con- 
itions, was not always possible, since opinions had to be quoted, side by aide, eveo 
although at times these might be conflicting. 

A.— ENUMERATION OF THE CHIEF INDIAN BOMBYCID^E. 
(For B. Saturaiidgy see pp. 67 to 96.) 

L-BOMBYX. 

The genus Bombyx includes ^x species or forms which have been enu- 
merated by Mr. F. Moore in a list published in Mr. Thoa. Wardle's 
Hand-book of the Wild Silks of India, 1 hey are as follows :— 

1. Bombyx arracanensis, Mutton. 

The Burmese silk-worm, domesticated in Arracan ; said to have been 
introduced from China. It yields several broods annually, and the cocoons 
are larger than the Bengal monthly species. {For fuller particulars, see 

2. B. croesii Button, 

The Nistri or Madrast of Bengal wa.* probably introduced from China. 
Has been domesticated in Bengal perhaps for centuries. It yields seven 
or eight broods of golden yellow cocoons in the year, and these are of 
larger sixe than those of B. aineoais. {See also p. to,) 

3. B. fortunatus, Hutton. 

The Dest (commonly spelt d€u$e) of Bengal. This yields several bixxxls 
annually, and spins a very small cocoon, which is of a golden yellow colour. 
{See p. 12.) 

4. B. mori, Linn. 

The common silk-worm, domesticated in China, Bokhara, Afghinistin, 
Kashmfr<Pthe Panjdb and Dehra Diin), Persia, South Russia, Turkey, 
Egypt, and Algeria, Italy, France, and Spain, in all of which countries it 
promices but one crop annually, and spins the largest cocoon and the best 
silk, which is of a golden yellow or white. (See p, 75.) 

5. B. sinensis. Button. 

The Sina, China,^ihe small Chinese monthly worm of Bei^al. This 
has been domesticated in Bengal, where it is said to have been introduced 
from China. It produces several broods in the year, and the cocoons are 
white or yellow. (See p, j8.) 

6. B. textofi Button, 

The Boro polo of Bengal where it is domesticated. It is an annual, and 
produces a white (sometimes yellow) cocoon, of a different texture and 
more flossy than that of B. mori. {Seep, 19.) 
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The other three ganera are commonly clas«ed amongst mU silkmorms 
ugh they beloi^ to the 3onbycid9; .they are »a follows :-<- 



IJL-OCINARA, 



It will be seen from the Appendix (p.SSfi that Hampson rediice3 the 
three species of this genus (as here dealt with) to two forms, bat adds a third. 
Nos. 7 and 8 be regard; as one species, vim,, O* signifetm and No. 9 he reCsrs 
to O. apicaUs. For Hampaon's third species U this geous sec the remarks 
under Trilodha, p. 5. 

7, Ocinara diajrfiana, Jffoorjf. 

This insect (a native of the Khasia hills) was described originally by 
Moore (Lep^ Atk,» L, 83, 1879)9 but very little is known regarcfing it t it 
is probably only a form of O. lactea. 

S. O. lacteal HuUon. 

Mussurie and the North-West Him^aya, generally up to Kulu. It 
feeds on Ficus infectosia, spins a small, vellow cocoon, and yields several 
broods during the summer. Hutton {Notes on Indian Bomhycidte, Jour, 
Agri.-Hort, Soc, Ind., New Series, III,, 133) speaks of this insect as yield- 
injB^ too little silk to be of any practical value. It was found feeding along 
with O* lida on Ficus infectoria, Roxb,, near Mussurie. 

g. O. moordi ffu/hn (Con/, with p. 23^). 

Mussurie, North-West Himdlaya, as, for example, at Dehra Dun. 
This also feeds on Ficns infectoriaf as well as on several other wild figs. 
It spins a small, white cocoon, is multivoltine, and probably doubtfiilly 
distinct from the Javanese, O. lida. This view was taken by Hutton 
himself, subsequent to his having published it under the above name. 

IIL-THEOPHILA. 

The character which Moore regards as separating the insects <aow placed 
in this genus) from Bombyx (—the true mulberry-feeding silkworms) is the pre- 
sence of rows of spines on the larvae. Although thus closely allied to the 
species of Bombjrz, it seems problematic if it nvouid ever pay to cultivate any 
of the insects that belong to this g^nus, since the worms mostly feed on the 
mulberry, whkh might he msre profitably given to 9ome -of the forms of 
Bomhyz. In the Appendix (p, 2^) it wOj he seen that Hampgon views 
Nos. 10, II, 13, and 14 as synonyms oif No. 19. 

10. Theophila affiniSi Hutton {ssep 2j6). 

Modem entomologists place this as intermediate between T. henga- 
knsts and T. huttonC It occurs plentifully in Chutia Nagpur and may 
be reared either on the mulberry or on Artocarpns Lacoodia. The Rev. 
A. Campbell of Go^dndpur attempted its domestication but with doubtful 
results. The insect appeared spontaneously on mulberry bushes in his 
garden. [Conf, wiJh Huttoo's Notes on Indian BomhyciaiB, Jour, Agri,- 
Ilort. Soc, i87f, ///•• /J/.) 

If. T. bengalensiSi Hutton, Trans. Eni. So^. Lond.^ J, 

The wild silkworm of Lower Bengal. This insect has been discovered 
in the neighbourhood of Calcutta, feed'if^on Artocarpot Lacoocha and. A. 
Chaplaaha* as also at Ranchi in Chutia Nagpur and in Sikkim up to an 
altitude of 2,000 feet. Hiitton tells us (Jour. Agri.'Hori. Soc; Ind,, XIV., 
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Sel, gsS that it was first discovered by the late Mr. Frith in 1849 near 
Moorshedabad, but adds that he thought there might be some mistake, 
since Frith spoke of it as feeding on the common mulberry. Subsequently 
Mr. Grose furnished Hutton with a carefully coloured drawing of the 
larva, and stated that it was found on the bread-fruit tree (Artocaq>i»). 
See Hutton's Notes on Indian BombycidcB (your. U c, ///., /jo). 

12. Theophila huttoni, Westwood {Conf. with p 236). 

This, by some writers, is spoken of as the wild silkworm of the North- 
West Himalaya, where it occurs between 2»ooo and 8,000 feet. It was dis- 
covered by Hutton at Simla in 1837 and again in Mussoorie in 1842. Its 
distribution is from Kumion westward. The worms are found abundantly 
feeding on the common mulberry of the mountain forests and hedgerows 
near cultivation. 

Acting under the orders of Government, Oaptaln Hutton performed a 
series of experiments in 1858, with the object of ascertaining whether it was 
possible to domesticate this insect, and, wnen domesticated, whether it could 
oe reared profitably. The result was unfavourable, and the experiment on 
Oaptain Hutton's own recommendation was abandoned. The insect has 
so many enemies that it cannot be profitably reared in the open, the worm, 
in fact, proved too restless for domestication. 

It is, however, a strong and hardy species, which affords a beautiful 
soft whitish silk. Its cocoon is encased in a hard polished exterior 
layer and embraced by leaves. It yields two crops in the year. The 
caterpillars of the first generation appear about April, and the cocoons are 
formed in May and again in September. Hutton tells us that in 1849 ^^ 
succeeded in crossing this insect with the Kashmfr silkworm, the female 
T. huttooi being coupled with the male Bombyz mori, but the progeny to 
all intents and purposes was T. huttoni. 

For further intormatk)n see Jour* Agri,-Hort. Soc, Ind., VI, (1848), 
1 78^179: XL, 403-414: XIILp $8 J XIV., Sgl., gi : New Series, III., 129; 
Moor; Cat. lApid. InsMcts, II., 379 ; Rondot, V art de la soie, IL, 6. 

13. T. reUsiosa, Heifer. 

This, by most writers, is supposed to be the jori insect of Assam (ac- 
cording to Heifer) and the deo-muga of Cachar (according to Hugon). 
Hutton says it was first discovered by Hugon in 1834 in Cachar, and 
that Heifer's specimen was supplied by Jenkins from Assam. Hutton 
regarded (hese insects as belonging to Ocsnara {Jour, Agru-Hort. Soc, 
Ind., XIV,, Sel., 97). The insect here dealt with feeds on the bar tree 
(Ficns bei^^aleiisis) and the pipal (F. religiosa), but it may be added 
that Moore thinks it is one and the same with T. huttoni. 

The greatest possible confusion exists regardmg the deo^muga worms 
of Assam and Cachar. Thus, for example, the late Mr. Stack says that 
that name is given to a special form of tasar (which feeds on the phu- 
tuka), and to the present (the true deo-muga) insect. The following is 
Mr. Stack's account: — 

"The deo-muga silk-worm is so called from its siae. It is the largest 
of all the worms, attaining a length of 6| inches,* and it is also the hand- 
somest Mr. Buckingham writes :— 

*' * This worm appears at times on ntm-trees with the common muga, 
but it is of rare occurrence. The worm in its second and third sta^ is 
particularly handsome, with rows of turquoise spots on each side. When 
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the worm enters upon its fourth stage, the turquoise spots vanish, and 
spots of gold appear in their place, and on each side of' the body stripes 
having all the colours of the rainbow tend to make this worm by far the 
most beautiful of its tribe.'* 

" The decmuga worm is said to live 30 dlys, and to spend three days 
in spinning its cocoon; the period of the chrysalis is 15 days ifi the hot 
and 30 days in the cold season, and the life of the moth lasts about four 
days. *• The cocoon is (3* x li'') large, and gives a large quantity of strong 
but coarse and dark-coloured silk. The hardness of the cocoon renders 
it difficult to reel, and the silk easily gets into knots. The thread of the 
deo-muga is said to be used for fishing lines in Bengal. In Cachar the 
deo-muga feeds on the banyan (Ficns bengalensia) and pipal (Ficns reli- 
giosa). The worm occurs generally in the Assam Valley." 

Conf. with Heifer in Jour. Asiatic Soc. Bens^,, VI,, 41 (1837) ; Hugon, 
your. /. c. ; Hutton, Notes on Indian Bombyciais^ Jour, Agri.'Hort, Soe,, 
Ind., New Series^ IIL, 132 ; Moore, Cat. Lep, Insects, IL, 381. 

riI.,423,piXXIL,/.i. 

14. Theophila sherwillii Moore, Tram, Enio. Soc. Lond, (j). 

This is the wild silkworm of the Eastern Himilaya. 

Hutton says of it (Notes on Indian BombycidtB, I, c, 132) that it was 
first seen in a collection made at Darining by the late Major I. L. 8her- 
willy but whether captured in the plains or at Darjfling itself no one 
knows. Moore remarks that it is allied to T. hnttoni, bat difiers in being 
larger, and in the abdomen being tipped with black. 

IV.-TRILOCHA. 

Ham pson regmrds the genus Trilocha as possesfing no structural difference 
from Odnara ; the latter being the older generic name he therefore transfers Nos. 15, 
16, and 17 as synonyms for one species under O. variant, Wlk, See Appendix, 
p. 235. 

15. Trilocha albicolliSi Walker. 

This insect was found by Forsayeth at Mhow feeding on Ficns t«li- 
giota. It is doubtfully distinct from T. variaas, 

16. T, cervinai Walker. 

This is an imperfectly known species, but it is supposed to have been 
collected in India. 

17. T. ▼ariansi Walker. 

This insect is found over the greater part of India, Ceylon, and at the 
Cape. 

Hutton says {Notes on Indian Bombycidai) that it had been met with 
at Kanara and aeain by Mr. Qrote in Calcutta, but that as a silk-yielder 
it is useless. Although subsequent collectors have recorded its occurrence 
in many localities, it has nowhere been found in such abundance as to 
justify its collection commercially. It spins a small yellow compact cocoon 
which is embraced by the leaves of the tree on which it feeds. The worm 
has been found feeding on Streblns ai^Mra, Ficns indica, F. religiosa» 
Artocarpns integrifolia, Mimnsops Eleogi, ftc 



* Hampson regards this passage as a description of the larva of an Astlierea, 
possibly A. astams 
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CoMCLUDiNO NoTB ON BoMBTciDA.— The above enumeration cm- 
braces all the better known eenera and species of this tribe. A few im- 
perfectly known insects have been alluded to by entomological writers, but 
these cannot be regarded as silk-yielding. Amongst these may be men- 
tioned the species of GiumU (G. itJrMnMi, Moof, and G. apicalis, 
Hampsony {Se$ pp. 2S5'6,) 

THE DOMESTICATED OR MULBERRYFEEDING 
SILKWORMS. 

Rtferencea. — Tht number of works t reports^ and newspaper articles which 
have appeared regarding Indian Stlk during the past lOO ytars is so 
very great that an enumeration of even the principal ones would fill 
many pages. Those of a genered nature will therefore he quoted in the 
text of this section (below), and the more technical publications wiU be 
found mentioned under the headings of various sections, as, for ex- 
ample, the specific names of the species or races of silkworms, the provin' 
ces to which the passages or works refer, an also such special subjects as 
disemses, under the c/uipters devoted to these, ^ 

SPECIES, VARIETIES, OR RACES. 

The following information on this subject is taken from the Indian 
Museum Notes, published by Mr. E. O. Ootes, which will be found to 
very closely follow on the lines established bv Hutton in his Revision and 
Restoration ofih$ Silk-worm (Jour. Afri,*l}ort,Soc.,lnd.,Xiy., Selections, 
pp> S'37 & 67-103, being a reprint of his paper which appeared in the 
Transactions of the Entomological Society of London) :— 

" The classification of the domi^icated mulberry-faedingr silkworms, which are 
reared in different parts of the world, has lon^f been a puzzle to entomolo&psts ; the 
fact beinff that, ^hikt the extrene forma of each variety are weil marlMd and distinct^ 
both in habits and appearance, they are connected by so many intermediate forms 
that in most cases it is impossible to fix any line of demarcation whkh shall separate 
the varieties Into groups having distinct cnaracteristics ; added to this, so ^ as has 
at present been observed, even the most distinct forms are subject to the same 
diseases, and interbreed readily, when allowed to do so, producing fertile offepring 
which present characteristics intermediate between those of thefa* parents. On the 
whole, therefore, it seems best to look upon all domesticated molberry^eediog silk- 
worms as belonging to theonespeicics Bofflbyx lllOCi« the inaamerable varieties being 
. considered as merely Sub-epecies or races, though for convenience we may retain 
their old nomenclature, which accords them the rank of Species. Of these races, or 
sub-spedes, we may notice the common annual silkworm (Bombyx mori) which is 
rear«d in Japan, Central Asia, Southern Etsrope, and, indeed, thron|rhout the whole of 
the temperate zone. It comprises innumerable local varieties which agree, orore or 
less absolutely, in being univoltine (that is to say. in goine througli but one genera- 
tion in the course of the year) ; in the cocoons being of a firm and ckise consistency, 
so that the silk can be readily reeled off them ; and in the egg? requiring to be ex- 
pomd to a ccnrtam degree of cold to enable them to hatch out regularly and heslthilv. 
Connected with this race are bivoltine^ varieties, which produce two crops m the 
coarse of the year, the eggs of the second generatk>n only being kept for the next 
jftar'k crop, as thote of the first generation hatch sbon after being laid; also trevol" 
Hnoi*, wbk:h pass thfough thtee generations in the year, and quadriveltines*, 
which pass thm>ii|^ fbut^ There is an annual, or univoltine silkworm, Bomkyx 
textor, known in fiengal as the Boro peHo, whkh jlrodaoes cocoons of loose texture. 



» Rondot, in his L*Art de la sole, writes that the Genoese were the fitst t» mtro- 
dtice the bivoltine worms of China into Europe. The cocoons, iiriuch are wWto In 
colour were reared at Novi figure wkh the greatest care and |fave good reaults, the 
silk becoming well known under the name of " candide di novt." 

**Rondot, 7. c, writes that there is a constant variety of trevoHneTlXKmrna to 
be found at Pistoria and Other plioss hi Taacaoy. 

s Riley, U. S. Departmeat of Agriculture Bull. No. 9* 
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which are therefore more difficult to reel than the firm cocoont made by the univol- 
tine ailk-worma of the temperate lone. But the most important varieties in India are 
the desi (Bomb3rz forttuuitiis), madrassi (Bombyx CrtMi), chohxpat (Bombyx 
sinensis), and nya paw (Bombyx arracanensis), an four of which pass through a 
succession of generations^ sometimes amounting to as many as eight, in the course of 
the year, the eggs hatching out healthily without exposure to cold, and the cocoons 
containine comparatively little silk, and that so loosely wound upon the cocoon a» to 
be difficult to red off without entanglement. It is these small muliwoltiius which 
yield the bulk of the silk produced in India; but three,* or at most four, of the gcnera- 
tk)ns produced in the year being raised hi suflRcient numbers to yield cocoons for the 
production of silk, and the intermediate generations bein^T only reared in compara- 
tively small ouantities by men who devote themselves to the work of raising seed 
<eggs) from waich the regular cocoon crops or bunds, are reared. 

Neglecting varieties which are not reared in large quantities, we may say that the 
S^eneral silk crop of Europe is produced by a variet;^ of silkworm whk:h thrives in a 
temperate climate, requires cold for the hatching of its eg)gs, and produces but one 
crop of cocoons in the year, these cocoons, however, containing a large amount of 
kilk whk:h can be easily reeled. In India, on Uie contrary, the general silk crop is 

? produced by smaller varieties, which thrwe in sub-tropical climates, do not require cold 
or the hatching of their egg8> and produce each year a series of crops of cocoons 
whkh contain, comparatively, a small amount of silk» itself perhaps eoual in quality 
to that produced b;^ the Eurc^ean vaiiety, but so loosdy wound upon the cocoon that 
it is alma.t impossible, in reelmg it off. to prevent entanglement and thus to produce 
a thread equal in value to that easily obtained from the Euro^an variety. ^ 

In the steamy plains of Bengal, where the silk industry is chiefly carried on, the 
nwlberry will yield sevet al crops of leaves in the year. A mulHvolfins silkworm, 
therefore, whkn can be raised several times in the course of the year, suits the re- 
quirements of the country. The superiority, however, of the ^cocoons of the European 
variety is so obvious that many attempts have been made to introduce this form into 
India, or to cultivate a cross between it and the native races. Ex<-ept, however, in 
Kashmir, which has an almost European dimate^ and upon a small scale in Dehra 
Dun and the Punjab, where the eggs are sent up into the Himalayas annually for the 
necessary cold, the introduction of the European variety has not been successful; 
while crosses between it and the muItivolitHg varieties, though at first often produc- 
ing coc« ons superior to muliivoliine ones, rapidly deteriorate, and aie considered un- 
satisfactory*. It is possible that a further attempt will be ma 'e to introduce the 
European variety into Bengal, special arrangements being made for cooling the eggs 
before the hatching, which it is anticipated can be arranged to take place at two 
diffierent times in the year, so as to give two crops, as has already been done in Italy. 
it remains, however, to be seen to what extent ttiis attempt will prove successful. 

The various forms of Bombjrz nior;» briefly alluded to above, in these 
introductory remarks, require to be more fully dealt with. They shall, 
therefore, be taken uj) in alphabetical order (as is customary in this work), 
and the information given by Hutton, Moore, &c.» as also in the Museum 
Notes, briefly reviewed and amplified, where thought desirable, from the 
writings of more recent entomological and sericultural authors, as also 
from the official Proceedings of the Government of India :— 



I. Bombyx arracanensis, Huiion. 

Vem.— iVya/ow, Bur If. 



(Conf. with pp. 2, 2JS.) 



> In Bengal, where meet of the silk-rearing is done, the regular crops or bands are 
known as the November band, the March band, and the July band ; a fourth band 
being onlyattempted on a small scale, after the dose of the July band, by such rearers 
as happen to have leaf to spare ; the fonrtb band therefore is of but little importance. 

* See Bashford's Experimnats (Q#OSheffan's Aceewti of Silk in India ; 
1872, p. 31) in crosfing French, Italiaa, and China annuals with mmdrassi and cUsi 
multivoltiaes* The results, though promising at first, were not oensklercd satisfac- 
tory as the stock rapicHy deteriorated and generally reverted to inferior annuals. See 
alto an account of a sinwlar experiment carried out in the Indian Museum (Indian 
Museum Notes, Vol. I, No. a, p. 123). 
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References.— j^^f A*, y<M»r. Agri.^H&H, Boc, Ind., V/I., 281—^5 {T850); 
Hutton, Trans. Ento, Soc, London ($)> JJ'> 31$ {1S64) ; ^our, Agrt,* 
Hort. Soc, Ind., XIV, {Selections^ 186S), 8$; ///., New Series, 129 
{187 1) f Burma GoMetteer, I., 412 ii8So) ; Moore in Wardl^s Wild Silks of 
India, ^ ; Manuel, Jour. Agri.'Hort. Soc., Ind., N. S., VII., 291, also as 
separate pamphlet ^at Rangoon^ 1884; Report of the Lyons Laboratoire, 
ly etudes de la Soie, to (1886) ; Rondot, Uart de la Soie, II., 4%3 {1887). 

Habitat and Description.— This is a multivoltine silkworm, which may 
be regarded as doubtfully distinct from the desi^nd madrassi races of 
Bengal. It is the peculiar form bred in Burma, hence the specific name 
given to it by Oaptain Hutton. 

Bnima.— One of the earliest notices regarding it is that which will be 
found \n\\\e yournal cf the Agri.' Horticultural Society of India for iS$o» 
Lieutenant Fytche forwarded samples, together with an interesting note 
on the methods of breeding anH manufacture pursued at 5>andoway. He 
alluded to a former sample which had been communicated in 1847. These 
samples seem to have excited some attention, owing to the cocoons being 
larger than those of Bengal, but interest in the subject appears to have 
died out until Hutton re-awakened it. The best account of this insect, as 
well as the most recent, is that given by Mr. R. A. Manuef in a pamphlet 
on the Silks of Burma, certain portions of which will be found <]uoted in 
extenso in connection with two wild silks, the Atlas and the Cricola. Mr. 
Manuel's remarks regarding the Burma mulberry sflkworm may» there- 
fore, be here reproduced :— 

"The domesticated silkworm of British Burma is technically known as the 
Bombyz arracanensis, % name ^en it byOaptain Hutton, who believed the wonn 
to be a species distinct frv>m any of those domesticated in Bengal. His belief was 
based, he says, on two facts, which, as thev are not exact, are f&f^n here in order that 
the i<ientification of the insect may be settled authoritatively. The^r^^ is the deposit 
bf the moth of its ova in rings. Now this circular deposit of ova » due to the lay- 
ing moths being confined within palm-leaf circlets. Hundreds and thousands of 
moths have laid their eggs in our nurseries, but they have never deposited their ova 
in circles unless confinedunder drcular gflaases, or t^ means of the palm-leaf circlets 
used bv the natives. The second is the change of colour of the worm from bluish 
to piniy-white just before spinning. This is also incorrect. In not a single case has 
a worm been noticed to change into pinkv-white, althoujiih thousands of them have 
been under observation. Tl^re are two kinds of cocoons in the country, — one white, 
'the other yff//ow,— and what has been invariably observed is that the white spinners 
chancre from a bluish to pearly, semi-transparent white, and the yellow ones from 
bluish to amber colour. And it is owing to these changes that it is possible to keep 
distinct the white from the yellow cocoons without loss of much floss. Then the 
white and yellow cannot be said to be the produce of distinct species, or even distinct 
varieties, for yellow spinners have been known to give sometimes five per cent, of 
white cocoons and vice versd. It would be interesting to know what it m that causes 
such changes. 

** Districts in which the Industry occurs. — Silk-growing is a profitable occu- 
pation in this province; neverthele^ it is not followed largely. The industry 
can be rendered much more proBtable than it » by the introduction of better 
methods (a) of rearing the worm, (b) of reelin|^ the silk, and (c) of cultivating the 
mulberry plant. As at present followed^ the mdustry has its chief seats in Tharra- 
waddy, Prome, Thayetmyo, and Toungoo. Spinners and weavers of silk are found 
in other places as in Henzada, Shwegyin, Tavoy, and Meieiii; but the occupation of 
breeding, with few exceptions, is confined to the bibber latitudes of the country, on 
the slopes of the Pegu and Arakan Yomas. 

** Food, — The chief food here, as in other parts of the world, is the mulberry, 
of which there are as many varieties. The principal in Burma are the red and white, 
the latter being preferred. Lately the Agricultural Department has introduced 
the Philippine variety. There is no doubt, if breeders can be induced to take 
to it, that the silk indiutry will be largely benefited by such a step. The Philippine 
mulberry is a hardy plant and will suit the native breeders admirably, because it not 
only stands a good deal of rough treatment bat it is adapted to a variety of soils, is 
not inclined to grow into trees, and flashes earlier than other kinds, It pots forth 
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many flexible shoots with a rapid ^owtb of both stalk and leaves, making the 
gathering of the latter easy to women and children. In times of scarcity the natives 
use the leaves of the Brousonnetia papyrifera, a plant of the same natural order as 
the mulbarry, just as in Eurupe they use the lettuce, and in America the Osage> 
orange. But the silk of wohns fed on these substitutes is never so good as that of 
those fed on the mulberry. 

**Cro(5, — The local worm is multivoltine, that is to 8a)r, it spins a number of 
times dunng the year, and it is the most prolific of known varieties, as it completes 
a cycle of its existence in from 35 to 44 days, thus : — 

Days. 

In the egg state 8 

In the worm state 15 to 23 

In the cocoon state . . • « . . . . 8 to 10 
In the moth state a to 3 



Total 



35 to 44 



''The length of the cycle, however, depends on the season of the year; it is 
longer in the cool weather and shorter during the warm ; the silk-yield of the cool 
weather is, however, finer than at other times. The average weight of a single 
fresh full cocoon is 12 grains, while an empty one weighs from 3 to 2^ grains. 1 ne 
' seeds, ' as the ova are commercially termed, are sold in the bazar on cloths 
containing eight circles of eggs for one rupee. 

" Cultivation,— \t takes the female moth about two days to deposit all Her eggs, 
which average from 200 to 250 in number. The pieces of cloth on which the 
eggs are laid are put away till the sixth da^, when they are taken out and inspected. 
By this time the worms have matured in the ova which has changed c 



I colour from 
white to dark slate. 

specks. The ova cloths are then covered with tender mulberry leaves, to which the 
worms speedily crawl. The earliest risers are considered the bMt worms, and those 
which do not crawl at all are consideted too weak and worthless and are usually 
thrown away. The selected ones are then kept in large circular trays, being fed in 
them without any chanee of bed and without being disturbed in the least. In these 
trays, during all their life, they moult and defecatA, and here the refuse of their 
food accumulates till the mass attains to almost the level of the border of the trays. 
By that time the worms show, by their restlessness and attempts to spin, that they 
are * ripe, * they are then picked out by the hand and deposited in the cocoonin^; 
trays. These are of large site, from 3 to 6 feet in diameter, and within them is a 
long ribbon of plaited bamboo a couple of inches broad wound round, with the edge 
on the flat of the tray, in a helix or spiral. The worms are scattered over these trays 
by the handfuls without any care or regularity ; and, left to theroselvts, they soon 
begin to spin. They would form much better cocoons if a little care were taken to 
provide each with a separate place for cocooning. They finish the 'cradle' in 
about six hours, in eight or ten hours the worms have disappeared from view, and in 
from 2^ to ^6 hours the cocoon is completed. In from a8 to 50 hours the last trans- 
formation IS effected and then the insect sleeps for eight, sometimes and especially 
in the cool weather, for ten days, and eventually emerges a moth. If male, he is 
active and restless, seeking a mate ; if female, remaining guiet till found by a male, 
whom she at once admits. The m^les become violentlv active if enough of the other 
aex are not provided, and in snch case it is not unusual to find two males attached to 
one female. 

" The whole treatment of the worm, as locally pursued, from its first entrance into 
world to the time it disappears from si^ht within its silken enclosure, is careless, slo- 
vehlv, and dirty. No separate place is provided for it, except it be that a portion of 
the mmily sleeping-room is screened off with a kalaga, I'he trays are never changed, 
the excreta never removed, the refuse of the food never cleared out, and all tliwse, 
with the sloughs of the moults together with the silk the worm makes at all tines, 
form a dense matting of stinking, fermenting materials, which must be deleterious 
to the healthy growth of an insect so sensitive as the silk-worm. Under such circum- 
stances it would be surprising if the worms were not subject to disease. Enquiries 
amongst the breeders of Kyne^yi and Shwele proved the truth of such suspicions. As 
a matter of fact, the mortahty amongst the worms is said to be always great, and 
sickness often sweeps away large broo<tt. Hence the men are anxious to secure 
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' seed ' of the Ben^ worm ; and, as another matter of &ct, breeden rarely depend- 
ed on their own seed to any ^eat extent but purchased fresh stock annoally from 
the itinerant Shan traders who .bring in qnantities of ova from the Karen States 
beyond the frontier. 

" ^arttf^ar/irr^«.~The*operations connected with obtaining silk from the cocuons 
are as careless and crude as they are wasteful. After the cocooas have matured, and 
before the exit of the moths, they are prepared for reeling. Tom away from the 
cocooning-trays by handf uls they are thrown into baskets, when the women and 
children of the family divest the 'pods ' of all their ' waste * or floss ; then, with- 
out sorting or selection of any kind, except that the yellow and whice 'pods' are 
kept apart, the cocooas are put into a chahie, or earthen pot, of water and slowly 
simmered over a fire. The reeler, generally a woman, who makes it her sole busi* 
ness to reel silk, tries the pods after they have simmered for a whfle, and as soon 
as she finds the fibre come away easily, she picks up a handful of cocoons each by a 
thread {brin) of silk,~the number usually being from i8 to ?$. — shakes them well 
to a sufficient length, and then runs them through a loop of brass wire on to a reel 
fixed to a pair of cross-sticks of bamboo. From the reel the filaments are^ given a 
slight twist and carried on to a cylinder of wood with a handle and turning on a 
trestle : one woman manages the whole operation. She sits beside die fire opposite 
the pot over which the cross-sticks with the loop and reel are supported, in her right 
hand she holds an iron fork, with which she regulates the outcome of the threads 
from the pot, and with her left she turns the handle of the cylinder of wood on 
which the silk is reeled. Some practice is necessary to attend to and carry out 
operations with both hands so as to produce a tolerably even and fine thread ; and 
good reelers generally command good wages in their villageSy so that it is difificult 
to get one to leave her home. 

" As much silk having been obtained from the cocoons as it is possible by the crude 
method used, the pods are taken out of the pot and, while still moist and warm, are 
stretched into a ki id of coarse, knnbby thread, which finds a sale in the market for 
coar^ work. The chrysalis, now divested entirely of its silken covering, is taken 
up bv the children and eaten either fried in oil or unfrted; and not anfrequently ia 
sun-dried and sold as a sort of condiment in the batir. 

" The silk thus obtained is coarse and unfitted for export, though it answers very 
well for the well-known fabrics iamtunt^St lungyis^ fasos worn by the Burmese. 
The extent* of European enterprise is simply nil, and the same answer must also be 
given to the query 'quantity and value of silk exported.' At the same time im« 
ports of raw silk by sea and land during the three official years ending 1879-So 
averaged annually nearly twelve lakhs of ruoees, while the value of the imports of 
manufactured silks during the same time was about fifty Ukhs of rupeep. A short 
consideration of these figures will show what room there is for capital and enterprise 
in this direction — either in reeling or in the manufacture of piece-goods. And a still 
further consideration of the produce o( the worm and the vile treatment to which it 
is subjected will show what room there is for improvement in neatly every depart- 
ment of the industry. The usual reeled thread represents from 18 to 35 filamenst 
taken together: it is no wonder the produce is pronounced coarse and harsh. Very 
different would be the result if 5 instead of 25 filaments were used and better machi* 
nery brought into play. Samples of thread reeled with only five brin have been 
pronounced ec^ual to the best Chinese crops. With better treatment of the worms, 
better cultivation of the trees, and better apparatus for reeling, the produce of the 
domesticated worm of Burma is capable of very much better use than that to ¥Phk:h 
it b now put." 

M. Rondot gives five generations as peculiar to this insect, no rearing 
taking place between the i6th January and the 22nd June. The fibre, he 
says, is about 22*9 thousands of a millimetre in thickness, its tenadty 6*56 
grammes, and its elasticity 17 per cent. 

II, BomtiTX crcesiy ffu//on. {Conf. with pp. 2^ 23s.) 

Vtm.^NistH or Madrassi, The Rainy and Hot Weather Band. 

R«f<erences.-~^M//9iv, Tram. Bnto, Soc., London (j), //., JW {1864) 
j0ur, Agri,-Mort, Soe., Ind„ XIV., 84; III.. {N. S.), til 06? ih Mtorof 
Pro€,Zool. Soe., Land. {1867). 683 : Wardle, Wild Stlhs of Indim^ 3 g 
SUck, Silk in Assam {1884) ; CUghorn, LoHer dated gtkMarch 1888. 
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Habitat asnl Description.— Cotea says of this insect that it " is a small 

multivoltine variety of the mulberry silkworm ; it is reared chiefly in the 

March and rains bands in Bengal, where it is second in importance to the 

desi variety. It is also reared in Assam. Like the den it produces a 

succession of crops throughout the year, most of which are only reared for 

seed. Unlike the rf«/, however, it thrives best in the hot weather. The 

cocoons, which are generally yellow, at least externally, are somewhat 

larger than dtsi cocoons, but the fibre has less elasticity and brilliancy. 

The moth is milky white in colour, the caterpillar is milky white with two 

black spots on each segment ; it is reared like the des(, of which it appears 

to be little more than an artificial variety.*'- In Mutton's account of this 

insect he gives the further fact that in the hot weather it goes through all 

its changes from egg to the cocoon in 25 days, but in the colder months it 

occupies 35 days. He speaks of it as "the largest of the monthly 

worms.'* 

Bbngal and the North- We^t Provinces.— Mutton says:'* This 
species is cultivated in several parts of India, and thrives well at Mussoo- 
Tie. It is to be particularly remarked, however, that none of the Chinese 
species, whether annual or monthly, have hitherto succeeded in the North- 
west Provinces. Dr. Royle lone since remarked that none of the Old 
Company's Filatures extended higher up the country than about 32° of 
north latitude, owing to the dry hot weather of the North- Western 
climates." It is worthy of remark that one of the earliest accounts of this 
insect is that given by Mr. D. W. M. Speed (Trans. Agri.^Hori, Sjc, Ind., 
III^ 20(1836), in which it is spoken of as the madrasi or china pulu. It 
would thus seem possible that the B. ainensia or sina or china insect may 
be but a degenerate state of the madrati, and that the two names were in 
Bengal, sixty years ago, accepted as synonvmou?. Speed tells us that the 
madrassi** was introduced into this country, tliough by whom not ascertained, 
about the year 1780 or 1781 ; but degenerating, by reason of carelessness 
and improper management of the worms, a fresh supply ^f eggs was, two or 
three years after, obtained by a Mr. Frushard ; which, again falling off 
immediately his direct superintendence was withdrawn, a third supply was 
brought by the late Oolonel Kyd in 1788, from Canton; whirh, from the 
vast increase he effected by personal attention for a conskierable time, 
forms the origin of the present stock of this description of worm, — cocoons 
monthlv between November and lune, if attention be paid; but more 
generally from January to May. Mutton, in his numerous reports on 
silk cultivation on the Himalaya (Mussoorie), alludes to his success with 
this insect as also with a cross between it and the Kashmir form of the 
true B. mori. In consequence of these experiments he formed the opinion 
that the neighbourhood of Mussoorie would •* prove to be a gooa silk- 
vielding district.'* He contended that Oount Dandolo was in error when 
he affirmed that the^silk-worm was a native of the Southern Provinces of 
China and therefore required •* a high temperature to bring it to perfec- 
tion.^ It was found, says Mutton, that the silk reared in Sweden was far 
superior to that of the best Italian produce. Hence he argues the supe- 
rioritT of Kashmir over Bengal silk. He adds : •' Next to that of Kashmfr, 
therefore (if indeed ours be not superior), the climate of the lower ranges 
ai the HimiUaya lyingt between the Sutlej and the Ganges will probably 
become the most productive, provided always that proper care and atten- 
tion are bestowed upon the management of the insects ; for even the much 
bNelauded Pan jib, although in my opinion, infinitely better than Benfi^al 
for siUcworm cultivation, is yet far too hot to preserve it lon^ in per&ct 
heahh, and with a better system of cultivation than that which is prac- 
. ti^ed in Kashmfr, or indeed than any Native cultivators are likely to bestow, 

S. 1763 



NISTRI 
SILKWORM. 



BBNGAL 

U 
N.-W. P. 

I76I 



Bengal. 

.1762 



Saperloplty 

of 

Kashmir. 

1763 

Conf, with pp. 
/*, 35> 49- 



Digitized by 



Google 



12 



Dictionary of the Economic 



SILK: 
Mulberry 



The Domesticated or Mulberry-feeding 



NISTRI 
SILKWORM. 



Conf. with pp, 

tJ'iB, 35-36, 

61-62, 2tS, 



COLD 

WEATHER 

BAND. 

1764 • 



BENGAL. 
X765 



the probabilities are greatly in favour of our hill districts eventually being 
made to 'bear the bill* in India, and even to rival the far-famed 
Italian produce." 

It will be found that the failure that has, since Oaptain Hutton wrote, 
attended the extensive experiments in the Panjib, hears out his theory so 
far, and the greater success up to dat*», in the migration of the enterprise 
to Derha Dun, would seem also to strongly support his position. 

The Rev. A. Oampbell, of the Santal Mission, Chutia Nagpur, in a 
letter to Mr. N. Q. Mookerji, g^ves the following information regarding 
his experiments with this insect :— **My madrasis have been spinning 
cocoons for the last eight days, and about half of them are now in the 
cocoon. I ha\e, I think, succeeded very well this time. I had plenty 
good leaves, and the worms were very healthy and vigorous. I send you 
a few cocoons to be examined for pebrine, I must give you an account 
as to how I rear my worms. I have little bamboo trays, about two feet 
souare, in which they are kept. The trays are then placed in a stand, 
which contains^ eight trays one above the other. The trays are open, and 
have no protection whatever from flying insects, and are kept in a room, the 
doors of which stand open from morning to night. So if ventilation is what 
is reauired, they get plenty of it. 1 tried to get nets, but did not succeed, 
so I have to change the insects at intervals from one tray to another to 
clean them. But after the first moult it is rare to see a dead insect. 

•• My opinion is that they have improved during the time ihey have bred 
here. There are very few small worms among them, and some excessively 
large. I was surprised to see from your printed report that from 40 to 80- 
fold was regarded as a-good crop of cocoons. From my first bund I had 
upwards of loo-fold, and from my second nearly 200. This bund will not 
turn out so well, as during the first week I was away from home, and they 
were not taken care of ; but the cocoons are the best I have yet obtainea. 
However, no worms died after the first moult.*' 

III. Bombyx fortunatus, Hutton. {Con/, with pp. 2, ^jj.) 

VtXtL^Desi or choia polo. The Novn^ber or Cold Weather Band. 

Rtierencta^^Hutton, Trans. Eni, Soc. London (j), //., 3t2 {1S64); Jour. 
Agri.'Hort, Soc, Ind,, XIV., 84 ; {N, S.), Ill,, 128 {1S71) ; Moore, Proc. 
Zool, Soc. London, §867, 683; Wardle, Wild Silk of India, 3 ; Rondot^ 
VArt de la Soie,I.,3l2 {1885); Mukerji's Report, dated 6th AMI, 
1888; Geoghegan, Silk in India, 15, 16 ; Liotard, Silk in India, Pt. I, 3 : 
Cleghorn, in letters dated t8th November 1887, p/A April, 1888 and 
1 2th December, 1889, also in Agri.^Horti. Soc, Jour, 

Habitat and Description. — This insect is by most writers accepted as 
more especially peculiar to Bengal. Speed (Trans, Agri.^Hori. Soc, Ind.^ 
Ill,, 20) speaks of it as of a small size, but as yielding cocoons five times a 
year, at periods of from 40 to 110 days. The long period, he remarks, pro- 
duces the best silk. Commenting on this subject Hutton points out that the 
k)ngest period is found to be the November band, and hence he maintains 
that the heat of Bengal is inimical to good sericulture {Jour, Agri.'Hori. 
Soc. Ind., XL, 223). 

Ootes gives the following abstract of the main ideas regarding the 
desi silkworm : — 

" Bengal.— This is a small multivoltine variety of the mulberry silk-worm; it 
is largely reared in Bengal, where it yields the [principal cold-weather crop of 
cocoons. The cocoons are generally golden yellow m colour, and, compared with 
the European annual variety, they are small and of loose consistencv. Ologhorn 
observed that the moths are dusky in colour, the worm being bluish-white without 
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distinctive marking ; while Hutton noticed that the variety can be distinguished 
from all other varieties by the fact that when near to maturity the caterpiUat be- 
comes of a dull leaden blue colour. 

" The following is an abstract of MookerjPs report upon the species :— 

*' The rearers prefer a south aspect for the rearin^r-house, but all reariog^houses 
do not face the south; they are covered with speaally thick thatch, and generally 
have but one small window and a door. The window is always kept shut at 
n^ht, and during the cold season in the day time also ; the door is always kept 
shut at night and in the cold weather all chinks are carefully filled up, the ferment- 
ing refuse from the trays bein|f often piled up inside the rearin^house to further 
rai»e the temperature.* In one rearing^house in the cold weather Mookerji found 
as many as thirty-two trays, each tray containing about 2,500 worms* besides a man 
with his wife and children and a cow. He does not give the dimensions of the 
house, but notices that this was rather an exceptional c-tse, the rearing-house being 
generally set apart for the worms, though one or two men usually deep in it with 
the idea of protecting the worms from supernatural influence. These men, both by 
the warmth of their own bodies and by letting in the air when the room lieccmes too 
hoc and by stuffing up the cracks and crannies when it is too cold, for their own com- 
fort, no doubt, as Oleghorn suggests, unconsciously tend to keep the conditions of 
the atmosphere suitable for the worms; they thus furnish an example of the practical 
utility of a custom which is followed on account of the supernatural benefits supposed 
to be derived from it. 

" The moths emerge from their cocoons within eight or ten days after the spin- 
ning has been completed. The caterpillars moult four times within a period of about 
3^ days, at the end of which time they are ready to spin. As they gradually grow 
bigger they are distributed over a larger and larger number of trays. The worms 
are fed three times a day in the cold weather and four times a day in the hot. The 
trays are cleaned about once every five days; and as the worms are moved by hand, 
the cleaning is often very imperfect, and by the time it takes place the tray is 
covered with a fermenting mass of leaves, excreta and dead worms, upon the top of 
which the live worms are feeding. 

** When full fed, the worms are removed by hand to cocooning trays, which are 
6tted with a coiled strip of basket-work, about two inches broad, along which the 
cocoons are spun. The spinning takes about two days to accomplish, so that the 
whole period which elapses between the bringing in of the seed and the selling of the 
cocoons is about 35 to 40 days. Some seven or eight crops of cocoons could be raised 
in the course of the year, if it were desirable to do so, but, as a matter of fact, rearing 
is only done in the regular bunds, both because a continuous supply of mulberry leaf 
cannot usually be obuined, and because the presence of the silkworm fly, Trycolyga 
homhycis {step. 61 below), renders continuous rearing inadvisable." 

Many writers, accepting the name des{ to mean literally indigenous, 
speak of this insect as a native«of India, more especially of Bengal and South 
India. Hotton does not venture any opinion as to its origin, and Speed 
is also silent on this subject. Geoghegan says it was doubtless the first 
domesticated species naturalised in India. He adds that "in Hurripal 
the deti worm nad in 18 19 only just been introduced, and it was then un- 
known in the Radnagore circle. ' According to Atkinson the desi worm 
had also degenerated. He describes only three forms -the large annual 
(B. teztor), the desi (B. fortunatus^ and the chtna or madrassL He 
classes them in the above order as regards quality of silk. From the 
history he gives of these insects from 1781 to 1788, Geoghegan points 
out that the third species must be the china not the nistri. " Under care- 
ful breeding, he says, he obtained good silk from it, but in the hands of 
the Natives, who crossed it with the country breed, it had so degenerated 
that he had tried to persuade them to give it up. But they clung to it 
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**The necessity of keeping up the temperature in the rearing-houses, during the 
cokl weather, is shown by the failure of Mookerji's attempt to rear worms in some 
old barracks, without following the usual method of keeping the place warm. 

S. 1766 



Digitized by 



Google 



14 



Dictionary of the Economic 



SILK: 
Mulberry. 



CHOTA POLO 
SILKWORMS. 

Dusky- 

eoloured 

ooeoons and 

worms. 

1767 

Adverse 
opinion. 

1768 

Mlcposooplc 
Selection. 

1769 

Conf. 'mth 
p.S9' 



Remedy 

for 
Fly-pest. 

1770 



Cbange of 
colour. 

1771 

Conf, with 
pp. 9, IS' 



The Domcttiaited or Molbefry-feediiig 



for three reasons: (i) it was more rapid in its evolutions j (2) it wa» 
hardier; and {%) it was less squeamish as to its food than the worms of 
country stock. ' Oleghom urges that to produce a pure desi stock of 
silkworms only the most dusky moths should be bred from, and by 
following this principle, he further tells us, he had succeeded in producing 
a dusky coloured worm. This result he regards as one of the most 
valuable advances hitherto attained, against the calamity of the silkworm 
fly — a pest which he views as of far greater moment than pebrine. 
" Microscopic selection,'* adds Oleghorn, " to me appears simply a flash 
advertisement, and I fancy that it has seen its day in Europe, for there is 
no evidence that microscopic selection has succeeded but m the hands of 
professional breeders of the stocks. There is also evidence that it always 
fails in the hands of the inexperienced, however scientiflc they may bie. 
There is, in fact, evid^ nee that the experienced breeder of stocksr prooiices 
highly successful results without its help. And lastly, and which is of 
very great importance, those breeders who have the capacity for keeping 
up very large stocks continuously and without interruption can alone 
hope to effect much improvement. " I*arge stocks, Oleghorn contends, 
cannot, however, be kept up in Bengal owing to the fly-pest. That pest 
has made it compulsory for every breeder, belonging to a certain locality 
(with well defined natural boundaries), to dispose of his entire silkworm 
stocks every four months, or after every third generation, as the only 
means of beme able to produce any economical result. After thus keep- 
ing their establishments ck>8ed for about two months, during which the 
fly-pest disappears from their neighbourhood, the breeders are able to 
recommence operations with seed cocoons purchased at a distance. 
C leghorn speaks of this Bengal system of treating the desi breed and its 
protection from flv as merely a defensive measure as compared to the 
offensive position that his dusky worm enables the rearers to assume, since 
his worms enjoy practically an immunity from the pest in question. The 
discovery that I have made, he continues, is that the dark skinned ^ 
worm, which in Europe is considered to be peppered with pebrine disease, 
a dusky moth, also in Europe viewed as pebnnized, and its lustrous white 
cocoon, considered in Europe to be the product of a weakly worm, is the 
animal best suited for feeding on the bush mulberry in a hot climate, 
whereas the milk-white worm and milk-white moth, which spins a ye]k>w 
cocoon and feeds on the tree mulberry, appears more suited for Europe. 
He cites in support of this opinion a passage from Wallace's Darwin' 
ism, to the effect that in tropical countries it has been observed that 
white or pale coloured cattle are much more troubled by flies than are 
those of a black or brown colour. ** The same law," adds Wallace " even 
extends to insects : for it is found that silkworms which produce white 
cocoons resist the fungus disease much better than do those which pro- 
duce yellow cocoons. " (Second Ed., 1889 p, iTi.) 

This observatbn regarding dark coloured insects and worme wUi be 
found to have a peculiar bearing on Hotton'e opinion regarding the original 
form of Bombyz meri, more especially when it is added that Mr. Nitya 
Oopat Mookerji, while experimenting with certain cocoons furnished by 
Oleghorn, arrived at the opinion that they *• were a cross between the 
country breeds and B. moriof Europe. " " There is no doubt, " continues 
Mr. Mookerji, *' the cocoons are very superior t not quite so large or firm as 
the European cocoons, but very much superior to those of the desi or 
madrassi. The stock, however, being diseased, the quality is not at all 
uniform, and a large number was inferior to good desi or madrassi 
cocoons. ** In certam experiments performed by the Rev. A. Oampbell 
in Chutia Nagpur it was found the d§si worm did not do so well as 
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the ntadrassi. Mr. Oampbell, in fact, arrived at the opinion that they 
were weaker and more liable to die than the madrassi. 

Assam and MANiPUR.-*SanipIes of the Manipur mulberry silk were 
communicated to the Agri.-Horticultural Society of India in 1863. These 
were examined and reported on in the Proceedings, They were identified 
as belonging to this race. The system of rearing is extreme y crude. 
Some years a^o the writer (while botanising in Manipur) was, after much 
trouble, permitted to visit one of the chief silk-producing villages. He 
was not allowed to approach any of the houses nearer than to within a 
few yards, in case his intrusion should be avenged by the death of the 
entire stock . The apparatus used in reeling was, however, shown to him 
and also the process pursued. There was little of an exceptional charac- 
ter in the methods of unwinding the silk from what coidd be seen in 
Bengal. The rearing, however, was remarkably primitive. The mulberry 
was grown as a small jungle bush around the villages, and a good deal 
oi the cocoons were obtained from the open air, the worms being as far 
as possible protected against their common enemies, insects and birds. To 
a certain extent also the worms were fed in houses, but these the writer was 
not shown, but on some of the bushes in open air hundreds of worms were 
to be seen. 

IV, Bombyx mori, Fahr. {Conf. wUh pp. 2, 23$-) 

The Temperate Annual Mulberry Silkworm. The Chinese 
Domesticated Silkworm now largely reared in Europe. 

Syik—PHALiCNA MORI, Lifm. 

Rtitnncta.'-^Pasteur, Etmdes sur U Maladie des Vers d Soie {1870) : 
Maillot^ Le(;0ns sur les Vers d Seie du Murier ; Rendot, L'Art de la Soie 
USSs-Sy); Riley, U. S. Dept, Agri. Div. Ent. Bull, No. 9 {1S86) , 
Trans. Afrri.'Hort. Soc^ Ind., 111., 5'7; Hutton in Jour., XIV., Selec- 
iions, 7^'. 

Habitat and Description.— Of this insect Mutton writes that it was 
originally a native of *• the northern mountainous provinces of China, 
especially that of Tchekiang ; now domesticated in China generally, in 
Kashmir, Afg:hdnist4n, Bokhara, Persia, Syria, France, Italy, Spain, 
Sweden, Russia," and, it may be added, in Turkey, Egypt, Algeria, 
America, and Australia. He also remarks that it had recently been in- 
troduced into Oudh and the Panjdb. It everywhere thrives best, he says, 
where the temperature is moderate. '* U is the largest and strongest of 
the domestkated species, and is an annual, which produces natur^ly but 
one crop of silk in the year, although in certain temperatures it is possible 
to make it produce a second crop. The appearance of dark-coloured or 
black worms after the first moult is by no means unusual, and this Hutton 
regarded as the type of the original species. 

In- the Museum Notes Ootea, remarks regarding this insect: "It 
requires cold for the uniform hatching of its eggs and produces a close- 
l^rrained cocoon containing a large amount of silk, of a ^oklen yf How 
or white colour, that can readily ^ reeled. This silkworm is essentially 
suited to the conditions of a temperate climate, and is not generally 
cultivated in India, though it has been grown on a small scale m Oehra 
Don (North- Western Provinces), and also in some parts of the PanjSb. 
In Dehra Dun (2,300 feet above sea level) the eggs are hatched in Feb- 
ruary, and the cocoons are ready by the end of March. The eggs which 
are retained as seed for the next year's crop are then sent up to Mxrssurie 
(7*400 feet above sea level), where the comparatively low temperature 
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prevents their hatching out until brought down again to Dehra in the Feb* 
ruary of the following year." 

It is perhaps scarcely necessary to republish here the voluminous cor- 
respondence and discussions that have taken place in India regarding the 
annual silkworms of this country. Suffice it to say that Hutton and other 
early writers clearly established the existence of two forms or species, vim^ 
the true Bombyz mori and B. teztor. After reviewing the historic facts 
and fancies regarding the origin of silk-culture Hutton says : — 

** This after ail is, 1 thiak, the most probable and rational account c^ the matter, 
and hence we appear to feather from these several narratives that at all events the silk' 
worm in the time of Justinian was not cultivated out of China, but was then carried 
westward from the northern provinces of that empire, and it appears that even in the 
present day the silks which are exported from that country are brought down from 
the interior in bales, and sold at Canton to the British, Dutch, and French merchants. 

** The particular species thus derived from the northern parts of China, anl to 
which the distinctive appellation olF Bombyz mori has been assigned, is evidently^ 
from the various accounts given of its habits by entomologists and cultivatofs of silk, 
an annual worm yielding but one crop. 

" In his remarks on the rearing of silk-worms, Dewhurst dearly shows that his 
description refers to an annual when he loosely observed that it ' dies annually ;* by 
which* however, he merely nreans that^the operation of making silk is only performed 
once in the year, since he afterwards proceeds to say that after the eggs nave been 
deposited they are kept in a cool place until the following season. 

** M. Boitard, likewise, describes the same species ; while that it was an annual 
which Kirby & Spence regarded as the true B. mori, b proved beyond a doubt, 
by their saying, after some remarks upon it ' other species as may be inferred from an 
extract of a letter given in Young's Annals of Agriculture, are known in China, and 
have been recently introduced into India.' ' We have obtained ' says the writer, ' a 
monthly silkworm from China, which I have reared with my own hands, and in 
twenty-five days have had the cocoons in my basins, and by the twenty-ninth or 
thirty-first day a new progeny feeding in my trays.' 

"This at once establishes the fact that the monthly worms were not known in India 
eariier than between thii-ty and forty years ago ; for that they were, at least, not cul- 
tivated there is shown when the wnter adds * this makes it a mine to whoever would 
undertake the cultivation of it.' 

** Here then is direct proof that previous to the time here indicated, an annual 
worm and it only was the species under cultivation both in India and in Europe, and 
consequently that it is the true Bombyz mori, Linn, 

" But now a question arises as to what annual the name applies, since there are 
vary strong reaspns for believing that there are two annual worms, unless (which I 
hardly think will prove to be the case) the one should turn out to be a degenerated 
variety of the other. These are, 6rst, the annual worm, with white cobobn, known 
in Bengal as the boropulo, and is said to t>e domesticated in China, Bengal, France, 
and It^y ; while the second is theKashmfr, Afghin (and Persian (?) ) worm. 

"The first of these appears to be fast disappearing from Bengal, if we can de- 
pend on Mr. Bashford's remarks already published in a previous volume of this 
journal, and judging from a list of desiderata received not long since from M. Guerin 
de Menevilfe, 1 am inclined to think that the species is not much known in France, 
since he says in epiitold, ' les diverses especes que je desire sont : 1® Le Grand cocoon 
Annuel, qui n'est ^ev^ qtli une fois par au et qu^ on recolte en Mars.' 

" It is, however, quite possible that he may have been misled by the Haming Re- 
port entided ' A Synopsis on Bengal Raw Silk,* by M. L. Nerac, and drawn up, it 
b said, by order of the East India Ompany, for the cocoon of the Bengal annual is 
not to be compared in point of size to that of th^ Kashmir worm, and which 1 strongly 
tnspect is the species domesticated in France, and whose cocoons so much astonished 
Mr. Bashford. In the event then of the Bengal annual being little known in 
Enrope, the Kashmir species will be entitled to the name of Bombyic morit while the 
former will either prove to be a distinct and unnamed sp^es, oi a degenerated variety 
of die other. 



S. 1776 



Digitized by 



Google 



Products of India, 



17 



Silkworms of India. 



(G. Watt:) 



''That the Kashmfrworm will i a all probability prove to be the true Bombyx 
inori need not surprise us if the storv of its introduction into Europe be correct, 
since having once been established in Kashmir from Northern China it would easily 
find its way through Afgh&nistdn into Persia, and may be the species which the monks 
are said i>reviously to have introduced into Constantinople ; for the present, however, 
the question must remain unsolved. 

''The reason why the Bombyx mori is said to be finer in the countries of Europe 
than in Asia is said to be attributed to the fact of their climates more nearly appro- 
ximating in temperature to that of the natural habitat of the insect, than does the 
fervid c^mate of the plains of India, and indeed this may be said of all the species now 
domesticated in Bengal where the climate being totally different from that of the pro- 
vinces from whence the worms were originally procured may have a most debilitating 
and deteriorating effect upon the constitutions of the insects, showing itself in the 
inferior size and quality of the cocoons as compared with those of Europe.'* 

North-West Provinces and the PanjIb. — Reference has already 
been made to the fact that within the past few jrears the experiments 
which were conducted with ^the view of introducing the true mulberry 
silkworm into the Panjab have been pronounced a failure. Mr. Lister, 
who, for some years past, has prosecuted the endeavour with great energy 
and perseverance, has had to admit that the result was a complete failure. 
Years ago the subject o{ the Panjdb becoming a possible rich field for 
silk culture was prominently brought before the public in a series of 
articles mostly by Mr. Henry Oope. The following may be given as an enu- 
meration of the more important papers which appeared on this subject : — 
Jour, Agru' Horticultural Societjf of India, /X"., (1854), 140*142 : 
X,, 117-138; XL, ig4-20i, {Proceedings, 18^9)9 63*65, {Proceedings, i860), 
53-59: XIL, 1 29*14 1, 286*299; New Series, II, '{Proceedings, 1870), 
42-43, Both Gaptain Hollings and Mr. Oope speak of the seed that had 
been introduced into the Panjdb and which was being experimentally 

frown there, as having come from Kashmir, a circumstance which may 
e admitted as justifying the inference that it was B. mori. During the 
time that the Panjab was being thus strongly upheld as the region which 
would likely prove India's best silk-producing area, Oaptain Hutton contri- 
buted most of his papers on Indian silk culture. The chief refrain of 
these was a powerful protest against the continuance of* the efFort to 
produce silk in Bengal. He contended that both the annual and the 
monthly worms there grown had been obtained from colder countries 
than Bengal, and that, while for a time it might be possible as in the past 
to produce silk, the climatic conditions were inimical to the insect, and that 
consequently, disease and degeneration were the natural results, to guard 
against which involved an unnecessary expense and a constant renewal 
of stock. He pointed out that this fact was fully appreciated by the East 
India Company, by their having endeavoured to establish the industry in 
the coldest or most northern portions of the dominions over which they 
then exercised control. ITe further urged that the time had long since 
transpired when the migration should have taken place to the still colder 
regions which had fallen under British domination. Oaptain Hutton, in fact, 
held that while the Pan jib, which Mr. Oope so strongly recommended, 
would be preferable to Bengal, that even colder areas might be found 
where the climatic extremes l^tween summer and winter were not so great 
as on the plains of the five rivers. His contention hinged mainly on the 
fact that since Kashmir had produced silk of a quality far superior to that 
of any other part of India, the effort should be made to establish the silk 
industry in localities that, in climate and soil, approached as near as 
possible to those of Kashmir. In his opinion Dehra Dun would possibly 
be found far more productive of good results than the Panjdb. From the 
official and other papers which will be found below it will be seen that 
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after the loss of much time and money Mr. Lister and others interested 
in silk production in Northern India have now practically abandoned their 
experiments in the Panjib and have even already obtained results in 
Dehra Dun which would appear to confirm the accuracy of Oaptain 
Mutton's suggestions which were made fully a quarter of a century ago. 
It remains, however, to be seen whether even Dehra Dun can produce 
silk that mi?ht compete in the same markets with that of France and 
Italy. It, indeed, seems highly probable that Kashmfr (or perhaps also 
Manipur),of all the silk<«produdng areas of India, is likely to ever turn out 
silk of a superior quality. 

KASHMiR.-^In 1853 Oaptain Lowther {Jour. Agri, -Horticultural 
Society of India, VIIL, 2og) wrote : *• In a Mussulman village, on my road, I 
found a silk establishment ; the worms were just being hatched (May 20th) 
by wrapping the eggs in a woollen cloth, and putting it in the bosom of a 
man : tne young brood are put with a feather on the new shoots of 
mulberry, and these are gradually changed to leaves, with the growth of 
the worm, which may l^ said to attain cocoon-ship, or maturity, in two 
months. The species struck me as being unusually large, and the silk of 
extra fine quality. Certainly no country in the world has ereater natural 
resources of silk-growing— fineness of climate, cheapness of labour, abun- 
dance of food, and excellent markets at hand (on the Indus in our terri« 
tones) 5— but none of these under the present regimi of unscrupulous exac- 
tion, appear to be of any value to the growers, who are thereby much 
reduced in number; indeed, the * Lion' himself seems to have • put a strong 
paw * on the whole concern, together with everything else of any value.'* 

In the passage quoted above from Mutton's Notes on the Sitkworms of 
India, it will be seen that he regards the annual insect found in Kashmir 
as the true Bombyx mori; ind^, that insect is in India often designated 
the Kashmir or Bokhara worm. 

^ Bombyx sinensis, Hution. {Conf, with pp. 2^ 23$.) 

Vem. — Sina^ China or Chota Pit, 

References. — Hutton, Bnt, Soc. London (3), II., 3r3, {tS64) ; 7our. AgH,m 
Hort, Soc, Ind., XIV., 75, S5 ; ///., N. S., 128 (187 1) / Mo&re, in Wordless 
Wild SUks 0/ India, 3- 
Habitat and Descriptioo.— Ootes says of this insect that it is a small mul- 
tivoltine mulberry silkworm, which produces cocoons inferior to those of the 
desi or madrasi, and that, accordingly, its cultivation in Bengal has been 
almost entirely abandoned. He also suggests that B. mendionalis (de- 
scribed by Wood-Mason in the Indian Museum Report for 1886) mav be 
this insect. The samples so named by Wood-Mason were obtained from 
the Cuddapah and Coimbatore districts of Madras. Hutton (Jour, A^ri.^ 
Hort. Soc, Lc.) gives the following accoimt of chota pdt: — "This is 
known as the sina of Bengal, but, like the others, it originally came from 
China ; it is very prolific, and even at Mussoorie goes on yielding crop 
after crop, up to tne middle of December. The cocoons vary in colour, 
some bemg white and others yellow, while others even have a beautiful 
faint, greenish hue. There is a peculiarity about these also which may 
enable the tyro to distinguish them from any of the others ; while all the 
other species hatch slowly during the morning, from six to twelve o'clock, 
the sina worms come forth all in a batch, or continue hatching all day and 
all night.'* 

Hutton informs us that a Japanese insect, he had bred, had much the 
appearance of this silkworm, but that with its passage throu^^h the various 
phases of its life, it manifested at the same time certain traits of Bombyx 
mori« He therefore thought that it was a hybrid between these two insects, 
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but a hybrid or cross which rapidly degeneiated towards B. „ 

Atkinson (C<7i|/^. with remarks above, p. 13) speaks of a cross between 
this and the tUsi worm, which was very hardy, but yiekled inferior silk. 
Assam.— Mr Stack furnishes the following particulars regaining this 

" The smaller kind of IJe/^ silkworm give«tL white «ilk, which U reeled hito a 
««Kf^ *?5J?» J»ltt*hlc thread than that of the largei-; but as the worm is multi- 
yoltme, yiddiag four broods in the year, it 6nd8 plater favotir with the culttrators, and 
n, pcrhawk suppUntimr the univoItaM variety. It lays its e^gs chiefly in December, 
Janoary, March, April, June, July, September, and October. The e^are hatched 
on trays woven from slips of split bamboo. An experiment made by Mr. Bucking- 
ham, a tea-planter in the district of Sibsa^ir. during the month of June, with an 
avcra^ temperature of Sa'F. by day and 7?by night, gave the following results :— 

J»«*« ";? Cocoons obtained. 

*» ^J Moths appeared. 

•' ^2 'J ./ Laid eggs. 

„ 9th and loth Moths died. 

w »4jh Worms hatched. 

M i7tn •••...,. 1st moulting. 

~ ««;* . and ,. 

.» a4th Srd II 

„ 38th 4S 

July 6th . . .^ Spinning**begau. 

ni5.'^ experiment the Hfe of the worm lasted 23 days, 
r u T^ n«»her of fresh cocoons that weighed one pound was found to be 720, and 
•f whole dnwicoooons 2,04s. It is estimated that 7,200 whole cocoons would yield 
ooe pound of reeled silk, but this calcuUtion seems open to question. 

The resultoof an experiment made by Krishna Kanta Qhugua, a Native 
gentleman of the Jorhit sub-division, were as foltews :— 

August 9«i Cocoonsoblained. 

** o.r • ^ • Moths emerged, 

18th and 19th Uideggs. 

♦* «5th Wormshaichcd. 

sep'te-w^J: : : : : : 'r.^r'^r 
" £^- • • • •: :|? " 

r\J*x^ ^Jj? Spinning began. 

Ockohti 6th Moth, emerged. 

"Here the life of the worm lasted 27 clays, and 16 days elapsed between the com- 
mencement of spmnrag and the emergence of the moth.'' 

VI. Bombrx textor, ffuUon. {Con/, with pp. 2, ^J5.) 

Vcrn. — Bor^ Polo or Large Pit. 

References. ^Huttotij Trans, Bnt. Soc., London (j), //., 309 {rSM t S^f^r., 
AgH.'Hort, Soc,, Ind., XIV., Sel., 8{'-84 / N, S., III., 126 {1871} / 
Moore, Proc. ZooU Soc. Lond., t867, 683 / in WardU*s Wild SUks of 
India, 2 ; Lovis» A few words on Sericuiiure in Bengml (1880), 20 ; 
Stack, Silk in Assam (1884) ; Rondot, L'Art de la Soie, /..3JO (j88S) ; 
Mukharji, Report dated 6th January {1888) g degham. Letter dated 
gth March {1888). 

Habitat and Descriptioa. — Ootes, in the Indian Museum Notes, gives 
the fbllowine brief statement regarding this insect : ** This is an annual 
mulberry silkworm, larger than either the Jest or madrasi* It pro- 
duces a considerable amount of good silk, and is occasionally reared in 
Assam and Bengal ; owing, however, to the fact that it produces but one 
crop of cocoons in the year, and that its eggs do not hatch simultaneously. 
Its cultivation has now been generally abandoned. Rondot, in his VArt de 
la Soie, writes that this variety spins a white cocoon smaller than that of 
Bonbjnc laori, and differing from it both in form and structure, bein^ 
generally pointed at each end, a little soft, the silk not closely wound, 
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and containing comparatively little gum. He notes that in the earlier 
part of the century this variety was reared almost everywhere in the 
Kasimbazar circle and other places in Bengal, and that it has also been 
found in Ceylon," 

One of the earliest direct reference to this insect is that by Dr. Speed 
{Trans, Agri.-Hort, Sac, Ind,, IIL, 19-20), who in 1836 wrote :— 

" The ourra, or large annual piilA, supposed to be the Italian, and seems to 
have been introduced into this country about 120 years ago, but in what predse 
year, or by whom, is not ascertained; cocoons in March or April; 1 puhun, or 80 
yielding; about 3i kouhuns {a, koukun*»i6 puhuns) or 4,480 cocoons, which is a 
proportion of 56 to i,— that is, — as allowing, by the Natives, for the chance of irregu- 
larity of pairing and failure, or destruction of eggs, during the long keep from 
March or April to January or February ;~but 80 males and females, carefully 
selected, that is to say, 40 true pairs, will produce upwards of 10 kouhuns, or 13,800 
eggs, beingf a proportion of 160 to i. In Italy, according to the best accounts, the 
proportion is 192 to i. The colour of this egg is, first yellowish white, chancing to a 
slate colour in the course of 36 hours; about the fifth day from .the cYiangt, the centre 
of the egg contracts, leaving the circumference full, as if the worm was actually 
formed ; and in this state it remains for about 10 months. The life of this worm is 
from 42 to 50 days ; and the cocoon lasts from 10 to 15 days." 

" Hutton says, 'This species, hitherto confounded with B. mori, is said to have 
been introduced from China, where it is still cultivated, under the name of the tohite 
cocoon, but the time of its introduction into India appears to have been for^tten. 
In Bengal, as well as in its native country, it is an annual, hatching early m the 
spring, usually in January, yielding generally pure white cocoons, far inferior in size 
to those of B. mori» and altogether of a different shape, character, and texture, 
having an inclination to become pointed at each and, and with the silk not closely 
interwoven, but externally somewhat flossy and loose, whereas the cocoons of 
B. mori are closely woven, compact, hard and smooth, ovate in shape and four or 
five times larger ; some that 1 have received from France being little inferior in size 
to those of the tasar moth.' 

**ln Dr. Bonavia's report on Sericulture in Oudh for 1864, he remarks of 
B. teztor : ' 1 cannot find any reason to believe that this worm belongs to a 
different stock from the Kashmir and Bokhara worms'; others, continues Hutton* 
have said the same thing, which onlv proves to me that they have never looked 
beyond the worm itself, since had they done so they might have found, as 1 have 
done, abundant proofs of specific distinctness." 

Dr. Bonavia proceeds to inform us that " Captain Hutton favoured me 
with a small ouantity of eg{(S, of his selected dark-coloured worms. Accordin^if to his 
views the dark-coloured variety approaches more to the wild kind, and therefore has 
more healthy blood in it than the white variety, which he considers as a desfeneration 
of the original worm. It is strange though, that the Baro fAU, whkh has been 
reared in Bengal for a long time, contains a large number of the dark variety. One 
would be inclined to think that, considering the bad mode of rearing: and the climate 
of Bengal, it would have degenerated into the white variety by this time, according to 
Oaptaln Mutton's theory. 

** The writer, however, shows by the admission that ' a large number of the dark 
variety' occurs among the Boro pM worms 'that Captain Mutton's theory ' actu- 
ally does hold good. Just as with the originally dark-coloured worms of B. mori» so 
also the originally dark-coloured worms of B. textor, * have degenerated into' the white 
variety.' The occurrence of these dark worms, as I have previously pointed out, !« 
due to an effort on the part of nature to return to the original stock, from the sickly 
degenerated state into which the species have fallen. 

*' Again, we are told that, * the selected dark-coloured worm of Mussoorie did very 
well, but I could not detect any difference between the cocoons of these and those of the 
white Kashmiri ones. I selected many of the black ones of the Kashmiri, Bokha- 
ra and Boro p^U and kept them separate, but did not find that they produced 
better cocoons than the rest, and they all had one disadvantage, that is, on account 
of their colour, it was not easy to discover when they were ready to spin.' * 

" Be it observed, however, that in furnishing these dark-coloured worms, I did 
not gfuarantee the same in Oudh as are obtainable in the European climate of Mussoo- 
rie. 1 should not have been at all surprised to hear, considering the beat of Ondh 
and the inexperience of the conductor of the experiments, that every worm had re- 
turned to a state of sickly whiteness. As to the difficulty of discovering when they 
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were ready to spin, this could only have occurred to an unpractised eye, since there is 
always a semt-transparent yellowish waxy hue- about a mature worm that is quite un- 
mistakable to an exoerienced eve. ' 

« Accordinir to Mr. O. Blechynden «nd Mr. Bashford, this species is the 
one that in Ben^l is recofj^nised as ' The Italian stocks* in which case it would ap- 
pear to be identical with that which in France is termed ' The Milanese worm, * 
thouffh if such be the case, how are we to account for its only underg^oinsT three moults 
in France and Italy, while in India it invariably has four, like all the others ? I incline ' 
very strongly to tHe belief that this alleged peculiarity is altogether fabulous. 

'* In Bengal, according to Mr. O. Blechynden and others, the worm is also 
sometimes dark-coloured like those of B. mori» thus showing clearly that it is not in 
its original health v state ^ the worms attain lengths varying from 2 to 2^ inches, as is 
the case also at Nfussoorie. 

** As regards the colour of the silk, nothing could more strongly support my view 
that white is a sign of weakness and degeneracy. In Italy, we are informed, there 
are generally nine white cocoons in every ten,— but when cultivated io France bright 
golden yellow is the predominant colour; this is undoubtedly an effect of climate, 
showing that the warmth of Italy is less adapted to the health of the insect than the 
cooler temperature of France, which in some districts is nearly the same as that of 
Mussoorie, where precisely similar results have been observed. The eggs of this 
species, hatched in March 1864, from the deposit of May 1863, gave seventy-eight 
black to thirty-one white worms, in a batch of 109, whereas in 1^6$, eggs produced 
from Bengal produced white worms without a single exception. The cocoons spun 
in 1863 by the Bengal worms were all white, with the exception of about half a dozen, 
whereas in 1864 there was not one white cocoon, all being of a bright colden yellow. 
In China, as in Bengal, the usual colour is white, with an exceptional sprinkling of 
yellow cocoons. Here we have the effect of climate distinctly marked, and showing 
that while a high temperature produces both white worms and white silk, a temperate 
climate, by imparting strength, produces dark worms and yellow cocoons. 

"The worm which in France gives permanently a white cocoon, and which was 
imported from China into the ' arrondissement (P Alois,* would appear to be distinct 
boUi from B. textor and the other two varieties; so that if No. i, or the Milanese 
worm, be oar^oropM as I suspect is the case, and Nos. 2 and 4 are true B. mori, 
then No. 3, with the permanent white silk, is in all probability a distinct species." 

Bengal. — The above passage, taken from Mutton's Revision and 
Restoration of the Silkworm incidentally alludes to the Bengal bara palu 
insect, and Speed fixes the date of its introduction. Qeoghegan says 
that this insect once predominated in the Cossimbazar Circle, where it 
yielded the greater part of the March crop of silk, but was found also in 
Huripal, Jungypore, Radnagore, and Sonamiikf. The Jungypore Re- 
sident complained, however, that in 1819 the cultivation of this msect had 
become *' extremely precarious and uncertain," and he attributed this to 
•• degeneracy in the stock." 

Assam.— Mr. Stack furnishes the following account of this insect as 
met with in Assam :— 

*' The ^«* worm is a Bombyz, akin to the silkworm of Europe. Under this 
name are included two distinct species,— the univoltine Bombyz textor, called bar 
polu, or large worm, and the multivoltine horu polu, or small worm, of which the 
scientifk name is BonH^rz croesi. Both kinds are reared indoors, on the leaves of 
the mulberry Moms indica, called nuni in Upper an4 meshkuH in Lower Assam. 

•*The peculiarity of the bor polu, or large p4t silkworm, is that the period of 
hatching lasts ten months. To this circumstance it owes its name of lehemia or slow. 
During this time the eggs are kept in a piece of cloth deposited in a wicker basket 
(Japd), whkh is carefully placed out of the reach of rats and insects. The cultivators 
look for the appearance of the voune worms about the time of the festival of the first 
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day"oif'ilfa^A'tVat is, towards tfce middle of January, when the mulberry b putting 

forth green shoots. _ , • . ^ 

Process of Breedinff,-^*' The worms are fed at first on^ young mulberry 
leaves cut into pieces and shred over them. They change their skin four times. 
After the second moulting, they arc able to feed on entire leaves. A hundred worms 
in this stage will eat about one seer pf leaves in a day. The tendingof the worms 
tisually devolves upon the women and infirm members of the family. The life of the 
worm lasts thirty to forty days, of which ten or twehre days elapse between the final 
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moulting aod maturitv. The mafcurs worns are femoved to a basket dirided into 
compartments each allotted to two or three worms. Here the cocoons are spun. 

^ The cocoon is completed in about six da3rs. Those selected for breedi ng aiB 
placed on a sieve. The moths emerge in about a fortnight (the time is also stated as 
ten to twenty days, according to the heat of the weather), and remain in pairs on the 
sieve for three days, when the females are taken away aqd placed on a doth suspend- 
ed in some quiet comer, where they deposit their eggs, and die a day or two later. 

" About seven per cent, of the cocoons are reserved for breeding. Their price 
for thb purpose runs as high as one rupee per hundred." 

Method of Reeling. — " The cocoons intended for use are placed in the 
sun, to destroy the life <n the chrysalis. This havinsr been effected, a score of coooons 
are thrown into a pot of scalding water, and stirred with a splinter of bamboo : the 
fibres attack themselves to the bamboo, and a thread is thus carried to the reel aod 
reeled o£F. Sometimes the bamboo fails to pick up the filaments, and a twig of the* 
makudi creeper with the leaves on has to be emptoyed. 

** The cocoon is of a bright yellow colour, but the silk, when boiled in potash 
water, becomes perfectly white. About 320 cocoons yield a tola of thread, hence 
25,000 to 30,000 will yield a seer. 

" From the breeding cocoons after the escape of the moth, and also from the 
refuse of reeled cocoons, a coereer thread, called Idt, is made by spinning. One 
thousand such cocoons weigh about 4i tolas, and yield a thread about one quarter 
as valuable as the same weignt of reeled yarn. 

**The/i/ silk is a nrach rarer and more valuable article than either eri oc mugtL. 
The thread sells for R16 to R24 per seer, and the cloth for R3 to R4 per square yard. 
Like the meBankuri variety of muga^ the pdt silk is rather an article of luxury than 
of ordinary trade. If a piece is wanted, it usually has to be made to order. Nothing 
like a market for pdt thread or cloth can be said to exist. The breeding of the worms 
is restricted by custom to the Jugi caste, who used to supply the requirements of the 
Ahom kings and their court, and the industryis hardly known out of the district of 
Sibsigar, the ancient centre of Ahom rule. The Jugis still make a profound mystery 
of the business, refusing to let a stranger see the worms, and answering enouiries in 
a manner calculated to mislead. 1 hey say, for instance, that the worm talces nine 
months to spin its cocoon. There can be little doubt that the production of pdt silk 
has greatly declined since the annexation of Assam, nor is there wky prospect of its 
revivaU Writing to the Government of India in 1877, Oolonel Keatinge ob- 
served that theiquestion of extending the pdt silk industry need not be seriously 
discussed." 

North-Wbst ProvincbS & Oudh.— In the passage (juoted above 
Hutton incidentally alludes to Dr. Bonavia's exp>eriments in Oudh, with 
this insect. In a later publication he returns to the subject of these prov- 
tnces in relation to Bombyz textor. " This species,*' he writes, " is culti- 
vated sparingl]^ in several parts of India, but its constitution is thoroughly 
worn out, and it ought to be sent to the hill climate. At Mussune it 
thrives well, and although like B. niori» an annual everywhere else, here 
it yields a second or autumnal crop also. It was originally brought from 
Cnma, near Nankin, in north latitude 32^, but is fast fading away from 
Bengal. It is cultivated in brance and Italy and in China, as well as in 
Bengal, and in these countries generally proauces a pure white silk ; in Italy 
there are more white that yellow cocoons » but in France more yellow than 
white ; this is dependent upon climate, as is well shewn at Mussoorie, where 
worms introduced from Bengal produce white cocoons for the first crop» 
but almost all yellow in the second crop. The worm being northern is 
impatient of heat and stififers accordingly in constitution, the silk in con- 
sequence becoming white, which, as 1 have elsewhere pointed out, is 
generally a sign of loss of constitution, not only among silkworms, but 
among animals still higher in the scale of nature ; the natural colour of the 
worm of Bombyx mon is nearly black-brindle, whereas the worms under 
domestication are of a sickly creamy white. So, then, the climate of France 
being more temperate than that of Italy, produces more ydlow than white 
cocoons. The species is often termed the Milanese or Italian stock, and 
in Bengal is known as the harra palu, because its cocoon is larger than 
those of the so-called desi worms or polyvoltines." 
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CULTIVATION OR REARING OF MULBERRY SILK- 
WORMS IN INDIA. 

In drawing up the present article on the Silk and Silkworms of India 
the author has deemed it the preferable course to devote the space which 
could be allotted to the subject, more especially to certain headings in pre- 
ference to others. This article'does not, therefore, profess to be a complete 
monograph. Methods of Cultivation or Rearing, as also the Systems of 
Reeling the Cocoons, were thought to be almost sufficiently dealt with by 
the remark that in both these sections of the subject the information avail- 
able might be summed up in a very few words, namely, that it denoted 
differences from the methods or systems pursued in Europe only in being 
crude, careless, and wasteful. The information available regardin^c the 
various Brbbds or Racks of Mulberry worms having now been reviewed, 
«n which will be found particulars of the regions in India where these 
occur, it need only here be remarked that separate sections will be found 
below on special subjects such as the Wild or Sbmi-dombsticated In- 
SBCTS; the Disbasb and Pbsts; the Spbcibs or Varibtibs, of the Mul- 
berry Plant ^own for feeding the worms; and the Indian Trade in Silk, 
both" Internal and External. It remains, therefore, to give in this place a 
few brief notes regarding the sericulture of the Provinces of India ; but before 
doing so it may be as well to give the main Indian historic facts regarding 
Silk. 

HISTORY OF SERICULTURE IN INDIA. 

So much has been written on]this subject, without any satisfactory con- 
clusion having been arrived at, that the subject might be dismissed with the 
remark that no practical good can be attained by joining issue with either 
throne school of thinkers or the other. Hutton, than whom no modem writer 
can be cited who has as yet devoted an equal amount of careful study 
to the numerous questions connected with India Silk, was of opinion that 
all the domesticated forms of the mulberry- feeding insects came to India 
from China. He even went further and affirmed that they originated in 
the northern colder tracts of that vast country and were, therefore, purely 
exotics in the tropical districts of Bengal, where the industry had for some 
time taken root. That in consequence they were constantly liable to 
degeneration and disease, so much so that instead of advocating the neces- 
sity of periodic renewal of stock he urged that the only solution of the 
Indian Silk difficulty was for the industry to migrate into more northern 
and colder tracts. How far that idea has succeeded the reader will be 
able to judge for himself through the extensive republication here given of 
the reports on the Panjdb and North- West experiments. 

On the other hand Mr. N. Q. Mookerji holds that all the domesti- 
cated mulberry insects originated somewhere on the slopes of the Hima- 
laya. Indeed, he fixes the home of the silk moths (Bombycid^e) as cen- 
treing around a limited tract on the skirts of Mount Everest. Becoming 
diffused to ** the sunnier regions of the north and south," the diversifi- 
cations of form became " entrapped as slaves to the Turanians and the 
Aryans." Poetic and happy though Mr. Mookerji's theory is, and possessed 
of many points that can be linked on to certam historic facts, it cannot be 
said that he has done more than advance a hypothesis which possesses 
some elements of probability. Long ago one or two writers went so far 
as to advocate that India was the serica regio of classic Rome.* The 
agency of man in the causation and diffusion of certain forms of life is 
doubtless great, but it does not follow as a necessity that he need have 
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carried to remote sections of the tribal area the genera or species of moths 
which, out of a long list of useless forms, came to be selected for human 
purposes. Long before necessity arose for the utilisation of silk, the useful 
genera or species might have been diffused to remote comers of the theore- 
tical home of the series and only maturedf, so to speak, their useful pro- 
perties in the countries of their adoption. Thus even after having accept- 
ed one of Mr. Mookerji's strongest points, vig., that India possesses a 
very complete and extensive series of forms of the Saturnida and 
BoBf BTCiDA» it does not follow that the typical genus of the latter tribe 
need be a native of India, still less that its domestication was first accom- 
plished anywhere on the Himalaya or in Hindustan. 

Perhaps a more trustworthy method of treatment of this perplexing 
subject would be to follow up the indications of truly wild states of the 
species of Moms [the food of the most interesting silk moths, such as 
the species of Bombjz (the true silkworms)]. The writer is aware 
that modem botanists have come to regard certain forms of Moras 
as tmly wild in India. Personally, he is disposed to refer all these forms 
to one species, and to view some of its varieties as manifesting a greater 
deg^e of acclimatisation than others ; in other words, to regard all the 
forms as constituting an introduced and highly variable species. Whether 
that view be correct or not the main point at issue may be briefly stated. 
Can it be said that any form of Moms is indigenous to the Bengal silk 
districts ? No. There is of course a vast difference between the popular 
word ** wild " and the more accurate synonym " indigenous." The yel- 
low Mexican poppy (Argemone mezicana) is sufficiently plentiful in the 
hotter parts of India, from the mouths of the Ganges and Indus up 
the slopes of the Himalaya to 5,000 or 6,000 feet, as to deserve the popular 
designation of being wild. It is, however, not indigenous to India. This 
illustration is perhaps needless, but if the species of Moras are not tmly in- 
digenous in India or rather to the silk districts of India, the whole argument 
about the Bombyx moths being so, goes to the wall. The writer has cer- 
tainly never seen jungles or forests in India, far from human dwellings, that 
possessed here and there a trace of Moras, still less forests that mainly con- 
sisted of mulberry bushes. The plant springs up naturally in the scrubby 
jungles around human dwellings, but it is met with chiefly on roadsides 
or around the margins of flelds. The fruit is greediljr eaten by birds and 
many wild animals. Had it been indigenous, or did it even take freely 
to India, the mulberry might have been expected (from a wide dis- 
tribution of its seeds through the agency of birds), to be plentiful in 
the forests ; can this be said to be the case ? Then, again, the fact that 
none of the so-called wild forms can with certainty be pronounced as well 
marked and characteristic or exclusively Indian types, we obtain a 
negative indication that favours the improbability of any of them be- 
ing Indian plants. Added to all this/ has any entomologist discovered 
the ancestral state of the Bombjz mori g^oup of silkworms in a tmly wild 
state in India ? It is very generally admitted that the annual and poly- 
voltine conditions of that insect, met with in India and China, are all forms 
of one species, which have been brought into existence through man's 
agency and the conditions of the country in which they have for cen- 
turies been reared. The occurrence of a truly wild species of Bombyz in a 
country possessed of an unmistakably indigenous species of Moras, might 
be accepted as affording the best claim to being the original binh-place 
of sericulture. So far as the writer can discover these conditions stand a 
better chance of being established for China than for India. But we have 
another line of evidence which must be viewed as important, «/>., modern 
direct historic records. The experiments conducted hvthe East India 
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Company leave no room for doubt that the early European pioneers intro- 
duced many of the common silkworms now met with in Bengal, 'i he re- 
marksy in the Proceedings of the Company, regarding these introduced 
insects narrow very much the list of possible indigenous species. 

But the main arg^ument raised by writers on this subject may be said 
to localise the area of contention. The idea as to whether some part of 
India was the original home of the mulberry moths is less important than 
the point urged l>y Hutton, namely, that the insect is an exotic in 
Bengal.' In the writer's opinion the earliest records of Bengal silk very 
probably denote the tasar worm not the mulberry. It is from this point 
of view, therefore, of little moment whether we regard the people spoken 
of in the Mahabharata as the " Chinas " as having been inhabitants of 
a portion of the Himalaya or of the China of nK)dern writers. The 
silken goods and silk which they brought to Yudhisthira were not pro- 
duced in Hindustan. We. have, in fact, to pass over the chief classic 
period of this country before we obtain any positive evidence of the culti- 
vation of silk on the plains of India. As m Hebrew so in Sanskrit, the 
greatest possible confusion exists as to the early names and synonyms 
that should be viewed as denoting silk. Reference to this subject will be 
found in connection with the chief commercial fibres of India such as 
Hemp (Cannabis), Jute (Corchorus), Sunn-hemp (Crotalaria), Cotton 
(Gossypium), Wool (Sheep & Goats), etc.. The reader will nnd, from 
the information given in connection with these fibres, that the greatest diffi- 
culty prevails in fixing comparatively the date at which a' specific significa- 
tion was given to such names as Urna, Pat or Patta^ Ksnauma, and the 
like. In the writer's opinion all the undoubted references to mulberry silk, 
in early Hindu literature, speak of it as an imported article, and it is not, 
until comparatively modem times, that we have direct indications of silk 
culture in India. This view is not, however, held by Mr. Mookerji, and 
since he reviews some of the opinions that have been published on this sub- 
ject, the present chapter may fitly be concluded by tne following passage 
from one of Mr. Mookerji's reports, the remark only being added that 
the author of this paper dofs not of course commit himself to the accuracy 
of Mr. Mookerji's review : — 

"The ancient literatufe of the Hindus and the Sanskrit la ngua$fe afford valu- 
able historical arguments in support of our thesis. China is not mentioned in the 
oldest Sanskrit works, althougfh silk is taken for granted as the proper article of 
wear for ceremonial i>urpose8. In the chivalrous age that followed the patriarchal, 
wariike conno^ion with China is mentioned, but even this China was probably in the 
Himilayas. In the dramatic and mythological age (which, according to tne best 
anthoritjes,- must be placed subsequent to the Christian era), China-silk is mentioned 
as an^nported article or of commerce [c,f. Chinangshukamibaket orniya manang 
proiJI^aiasifa. — Sakuniald of Kaliddska]. But it was indigenous fabrics alone, such 
ms were used in the old Vedic days, that could be used in these later days, and in 
/fact, even in the modern Hindu society, for ceremonial purposes, the Hindus, from 

' very ancient times, have regarded all foreigners and foreign articles as impure. Not 
only was there an indip^enous silk fabric, but there was also an indigenous art of 
bleaching, and an indigenous art of embroidery, unborrowed from foreign sources. 
Silk dress has been always used among the Hindus for the most ancient of all 
religious ceremonies, vijr., that of marriage [^Kshoume basane basdnd bdgndb^ 
dht^dtdne. — Vedas], The ancient method of bleaching silk had come to be looked 
upon, even in the days of Manu the codiiier of Hindulaws, as so venerable that it 
had already been associated with a vile superstition that lingers to our days. 
* Kouceydbifcayo rushiah* {siAk and shawl are to be purified with liquid excrements 
ot animals and water^ was no doubt meant by Manu as a ceremonious method of 
purification by sprinkhnsf, against ceremonious defilement, but it points to those days 
when the method of bleacning, which is employed even in modern Europe was 
emi^oyed in Old India. 

''Now, if our contention that the old Aryan Hindus obtained their knowledge of 
silk in their land of adoption independently of the Turanian Chinese, who obtained 
their knowledge in the ultra-Himilayan regions, and that the Semetics also probably 
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received their knowledjg^ independently of either of the other two races in the 
western Himilayan regpoos, there would be no common word for silk in these Ian- 
guagfes, and the facts Mar out this supposition. The Sanskrit synonyms for silk are 
very numerous. ^ They are Kouceya Patta, Patta-fattaja (Mohabharata 2» 51, 26), 
Krtm^a, Krimija SutrOt Kitatantu, Kitasutra, Kitajot Bardara, Urna, Kshouma, 
DAkula and Dugttla, The word for silkworm in Sanskrit is Pundarikag and the 

R resent Hindu caste of silkworm^ rearers are called Pundarikakshas or Pundas, 
lone of these words can be traced in the Sanskrit sig^nification to the common Aryan 
source. The word fCoca is a generic name for shell or any swelling, and is no doubt 
allied to cocoon. But it is a mere accident that led the French ana the English and 
the Indians to adopt the same idea of swelling or shell to denote cocoon. The 
Italians use a different word, BommoU, evidently derived from Latin Bocas, box, to 
signify cocoon. Nor would Grimm's Law allow us to trace any connection between 
the Sanskrit word Patta and the Italian word BommoU, or the Anglo-Saxon word 
Botsian (^swelling). But of all these words Urna appears to be the oldest (Rig 
Veda V. 53, 9; IV., 33, 2 ; X, 75, 8), and this has not even an apparent connection 
with any Aryan word for snlk, cocoon, or silk worm. Much less is there any connec- 
tion between any of these Sanskrit words and the Chinese word Tsau (acocoon) or 
Tsi (aasilkworm) to which most of the later words for silk in other langua^s can be 
traced. All the European countries evidently derived their knowledge of silk latterly 
from the Chinese or perhaps the Mongols. The Mongol, Sirkeh, tne Corean, S'tV, 
the Greek, S^p, the Latin Sericum, the German, Seiden, the French, Soie, the 
Russian, Sheolk, the Anelo-Saxon, Sgolc^ the Icelandic, Silke, the Burman, Tsa, 
have all an apparent family likeness, and they point to one common source for silk 
in the countries concerned, vijr., China or Mongolia. The Assamese word Pat 
meaning cocoons, and the Tamil word Pattu meaning silk, are also apparently 
derived from the Sanskrit Patia, to which the word Pat, used in the silk districts of 
Bengal as equivalent both to silk and cocoon, is also related. In the language of 
Kashmir, Pat means silk, and Krimkas means silkworm-rearer, both words being 
apparently Sanskrit in origin. The Assamese and the Tamils, though they ethnolo- 
gically belong to the Cninese race, have no doubt derived their knowledge of silk 
from, or along with, their Hindu neighbours^ although their easterly neighlK>urs, the 
Burmese, seem to have derived their knowledge of silk from the Chinese. What we 
have said for the Aryan Hindus and the Chinese holds also with reference to the 
Semetics. Although no mention is made of China in the Old Testament, the 
knowledge of silk is taken for granted. The traditions regarding the existence of 
silk and the mulberry tiee in countries west of India also go back beyond the 
Christian era. The prejudice in the minds of scholars regarding the universal origin 
of silk from China is so strong that the well known classical name of silk not occurring 
in the Hebrew (Proverbs xxxi.,'22 ; and Ezekiel XVI., 10 and 13), a doubt has been 
entertained solely on this philological reason whether the Hebrew MesfU and 
Demeshek (Amos iii., 12) and the Arabic Dimakso, refer to silk. But the reference to 
silk in Revelation xviii, 12, tracing the substance to Babylon, and the reference to 
the mulberry in I. Macchabees vi., 34, have been allowed by scholars to be undoubted. 
So strong, indeed, is the prejudice that there must be a philologfical connection of 
silk with China that Shertkoth of Isaiah xix.,9, has been understood by some scholars 
to mean silk, although from the context it appears clearly that it cannot mean 
silk, and that the authorised translation is correct. The philological difficulty, 
however, would vanish at once if we supposed that as the Aryan Hindus discovered 
the silkworm in the sub-Himalayan regions, as the Chinese and other Turanians dis* 
covered it in the ultra-Him&layan regions, so did the Semetics discover it in the 
western Himalayan regions beyond Kashmir; and the name of silk ought to be, and 
is, quite different in these languages, and it is therefore also that there is no refer- % 
ence to China, either historical or philological in this connection, in the oldest records > 
we have of silk. Under such a supposition we can easily understand why the 
Hebrew words Meski and Demeshek, the Arabic words Dimakso and Kus, andftbe 
Persian words Abresham and Resham, though related to one another, have no affini- 
ty whatever with the Chinese or the Indian words for silk. These differences in fact 
in the three classes of languages is an argument in support of our contention that the 
Himalayan regions were tne original home of the silkworm. None of the references to 
silk in the classical literature 01 the west referring it to China, are older than those 
we have mentioned already, and they do not therefore affect our ar^ment either 
way. We are, in fact, inclined to believe that the silkworm was known in India and in 
the land of Um, which was somewhere in the north of Arabia, before the time of 
Moses, and that the reference to the moth that " buHdeth his house " (Job, xxvii., 18) 
in the most ancient of the Old Testament books, vim,, that of Job, is not to a clothes- 
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destroying Tinea, as is usually supposed, but to a cocoon-forming Bombrz. The 
Yedas, though claimed by Hindus to be coeval with creation, is easily allowed by 
European scholars to be at least as old as 500 (B.C.). If any reliance is to be placed 
on native Chinese date8> the invention of the magnanerie, Mh^ filature moulinage 
tissngw, and a great many other thuurs ascribed to the Empress Silingchl must be 
fixed in that country about 2700 (B.C,). To the Emperor Fo-hi, the 6rst Chinese 
Emperor, the husband of Silingchi, is ascribed the invention of numbers, music, &c. 
But modern historians regard all the Chinese stories dating earlier than the third 
century (B.C.) as chiefly fabulous. The Emperor Ohi-Hoangti, who built the great 
wall, also burnt nearly the whole of the classical literature of the Chinese, and the 
old histories were subsequently re-written from memory. The existence of silk in 
China before the third century (B.C.) is undoubted, but beyond this we are not war- 
ranted togo much further, although from the fables extant this much can be gathered 
that the Emperors and the Nobles of China have always taken a prominent interest 
in sericulture; and that China stands at this time at the forefront in the trade both 
in soft silk and in tusser is to be attributed chiefly to this and not to any natural 
superiority China has ever enjoyed above other countries. The notion that silkworms 
spread onginally from Clhina is in fact due chiefly to the fact that Europe received 
them directly from China about the sixth century of our era, when, according ^ to 
ProcopinOy the Emperor Justinian induced certain Persian monks to revisit China 
and bring back with them eggs of the superior classes of silkworms. The commer- 
cial spre^ of sericulture in Europe dates from this epoch. It is in fact an exception 
to the rule of the gradual spread of silk industry in other countries from one common 
focus. The most ancient Greek and Roman traditions extant, regarding silk,haveindeed 
no reference to China. Pliny (who lived in the beginning of the Christian era) men- 
tions the Seris (prob^ly the modern Chinese), but it is not in connection with silk, but 
with woolythat be mentKms them. The same Pliny, however, mentions the produce 
of the Assyrian silkworm, and also relates the tradition of southern Europe of the native 
discovery of the silkworm, and the art of weaving silk. Pamphile, the daughter of 
PI Otes* according to Pliny (who followed Aristotle's account), first discovered (he 
art of spinning cocoons and weaving silk in the island of Cos. The celebrated coan- 
vest of European classk:s must therefore have been silk." 

The reader who desires further particulars of the historic facts that 
bear on the slik question should consult the chapter on Trade, pp. 
182—196, and of special works the following :— Dr. Royle's Productive 
Resources of India ', Sir George Birdv^ood^s Indian Arte \ The Very 
Rev. Dr. D. Rock's Textile Fabrics; The Encyclopaedia Britannica; 
Milburn's Oriental Comme.-cei Ure*s Dictionary of Arts, Manufactures^ 
^c. ; Balfour's Cyclopoedia of India i The Indian Art Journal^ &c,, &c. 

L— BENGAL. 

Among the works of special interest on the subject of Bengal silk the 
following may be mentioned: Geoghegan's Silk in India {Ed, iSSo) -, 
Louis' Present State and Future Prospects of Sericulture in Bengal 
(1883); Liotard's Memorandum on Silk in India {iSS^) } the Annual 
Reports of the River borne Traffic of the Lower Provinces and Inland 
Trade of Calcutta; and the reports which have from time to time 
appeared in connection with the investigations presently being con- 
ducted by Mr. N. Q. Mookerji. The annual official publication on the 
trade of Bengal (above cited) contains from year to year a review of the 
various district reports on the subject of sericulture, and the remarks there 
given are often extremely valuable as manifesting the opinions of district 
officers on the prospects of the enterprise. The pessimist view, taken by 
Mr. Louis and other writers whose opinions earned alarm some eight or 
ten years ago into the hearts of all persons interested in Beng^ silk, 
might be dismissed with the remark that the decline which they saw, and 
profess to still see, was, and is, far less real than imaginary. That a decline 
has taken place, in certain features of the trade, there can be no doubt, 
but in some directions it has greatly expanded. Mr. Louis says : "It is 
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clear that the production of silk is decreasing at an alarminfir ratio, and 
if this is the result, as I shall endeavour to show, of a steady deterioration . 
in the breed of the Bengal Bombyx and in the quality of the cocoons, the 
total disappearance of this wealth-producing industry is a question of a 
few years only." Mr. Louis then procasds to state his case in the 
strongest terms possible. He maintains that deterioration of the breed is 
the sole and. only cause. It has transpired, however, that another ele- 
ment of disturbance was operating, and which has since manifested itself 
in an irresistible form, namely, a change of fashion in Europe. To meet 
the necessities of the altered trade new machinery rapidly came into 
existence. A demand arose for wild and waste silks, to be carded and 
spun, instead of reeled. For the new purposes fashion had created, cheap 
inferior silks and cocoons found relatively a more remunerative market, 
than the results of the most patient endeavours to produce, in Bengal, silks 
of a superior nature. The exports of reeled silks accordingly declined, but 
there sprang into existence a compensating export of wild and waste silks, 
and of cocoons, so that if the totals of all raw Indian-produced silks be com- 
pared, the decline will be found to be serious only in value not in quantity. 
Mr. Louis seems to have overlooked entirely this feature of the modem 
dade. He gave the returns from 1870 to 1878, but disposed of the ques- 
tion of wild and waste silks by the remark that the exports from the whole 
of India may, roughly speaking, be accepted as the exports from Bengal 
since "other silk manufactures of India, such as kincobs, tussahs, &c., 
are made from silks grown in other provinces, and are almost entirely 
absorbed for consumption in India." There are several errors involved 
and implied by Mr. Louis in the passage cited, but the most serious is the 
contrast made between Bengal mulberry silk (in the expression given), 
and the waste and wild silks of India as a whole. His words might, 
indeed, be read as referring to the manufactures from these silks, but if so, 
why contrast them with the decline of the Bengal mulberry raw silk ? But 
would it be correct to say that kincobs (i.tf., silk brocades) are not made 
of Bengal mulberry silkP Would it be wise to accept " tussahs*' ai3 
clothes made of the silk of Antheraea paphia ? At the present day tasar 
or kuM cloth almost invariably means a fabric woven of silk and cotton, 
the silk not necessarily being tasar in its Restricted and correct significa- 
tion, vtB,, the fibre of Antheraea paphia (=sA. mylitta). But in addition to 
these misconceptions implied, Mr. Louis' contention involves a direct error, 
since he jgives the returns of the exports of Indian-reared silk plus the re- 
exports otforeig^ silk, as the exports of Indian silk. The remarks on this 
subject in the section on Trade below should be consulted. It will thus be 
seen that Mr. Louis starts his argument of the decline of the Bengal silk 
trade from several distinct errors. While the writer is unable to distri- 
bute the fieures given by Mr. Louis into Raw Mulberry Native and Euro- 
pean Filature-reeled Silks ; Reeled Tasar and other Wild Silks ; Mulberry 
Chasam ; Tasar and other Wild Chasams ; Mulberry Cocoons ; and Tasar 
and other Wild Cocoons, still these were the items that made up the 
totals of raw silk shown by Mr. Louis, and there can be no doubt that 
the proportion of the waste raw silk in 1870 (the first year of the series 
he deals with) was very probably close on half the total recorded exports. 
The author would further venture the suggestion that the decline of reeled 
mulberry silk from India may have affected more seriously the Native or 
inferior, than the European or superior filature silks. In other words, 
whether produced by European or Native methods, the superior reeled 
silks would appear to have neld very nearly their own, while the inferior 
have given way to the comparatively more remunerative prices offered 
for waste and wild silks. This, indeed, might be regarded as a result that 
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could have been foretold. But while it is probably the correct view, it has 
to be added that opinions differ greatly ; some writers even maintain that 
the European branches of the trade have felt the change that has taken 
place more seriously than the Native. That a general decline in the 
foreigfn exports of reeled silk has taken place, the writer does not for a mo- 
ment wish to doubt. He desires only to point out the necessity of carrying 
to its final issue the investigation of the chief direction of the admitted deg^ree 
of depreciation. The more inferior European-reeled silks would doubtless 
have shared the same fate as the Native article, and it is possible that the 
additional profit obtained for the ** waste ** may, in the case of the Native 
artisans, have encouraged the reeling of more silk, rather than have re- 
tarded its production, the inferior reeled article going into consumption 
in India itself, but disappearing from the returns of exports. As opposed 
to this idea we have, however, the all but universal outcry that the chief and 
serious depreciation of India's Silk trade is the collapse of the demand for 
Native manufactures, i.^., Native-made silk piece goods. In Mr. Liotard*s 
memorandum the following facts are given regarding the Bengal silk trade. 
The Memorandum, it may be added, was compiled in 1882-83 : — 

" The cultivation of the mulberry and the rearing of the worms are conducted 
by the peasantry themselves by two different classes of people who are under no 
obligation but their own interests. The destination of the cocoons is two«|pld : they 
are as a rule either sent to small Native filatures where the silk is roufSfhlv wound and 
usually consumed in the hand-Icoms of the country or consigned to Madras or to the 
Bombay mills ; or they are brought to the great European factories in Bengal, where, 
after being reeled by steam machinery, the silk is consigned direct to Europe. The 
chief silk-producing districts are Rajsnahye, Mursheds^oad, Maldah, Birbhum, and 
Midnapur, with Nuddea, Bankura, Bogra, and Rungpore of less importance* 

"I.— In Rajshahye Messrs. Watson & Co., of Calcutta, and Messrs, L. 
Payen & Co., of Lyons, still have large filature« at Surdah and Klrahja respec- 
tively, with smaller establishments scattered throughout the district. The annual out- 
turn (of raw silk?) is given by Dr. Hunter at about 2,00,000 seers • of raw silk, and 
the area under mulberry at 80,000 acres. The rearing of silkworms is carried on 
by the small cultivators, who formerly used to^et their cocoons reeled by Natives for 
the European markets and for the great cities of the North- West ; but ^ at present 
they are almost entirely in the hands of the above European filatures, j^ho pur- 
chase the cocoons from them at prices governed by the silk markets of Europe. 
Efforts were recently made to reduce the rates of rent on mulberry lands, as the high 
rates prevailing pressed heavily on the silk trade : the result is not known to me. 

"11. — In the Murshedabad district there are severarfilatures owned by Europeans : 
some by Messrs. L. Payen &Co., and the others by Messrs. Lyalf & Co. 
The system adopted by the firms is to fix the price of cocoons so as to manufacture silk 
at the market rate prevailing at the commencement of the season. These cocoons 
are bought from brokers generally under a pecuniary advance from the filature : the 
brokers procure them from the Murshedaoad and neighbouring districts, and are 
bound to buy them from the rearers at a still lower price than they have to get from 
the filatures. The rearers thus sufiFer the heaviest loss owing to being compelled to 
sell at any price or see their cocoons spoilt ; but they are not, as those of Rajshahye, 
entirely in the bands of the European filatures of the district : a large proportion of 
their cocoons is bought by Native reelers and reeled into common silk for export to 
Madras and Bombay, and for the silk called khangru. This latter class of silk is 
purchased by Native weavers who manufacture cora cloths in many villages under 
contract and on advances received from wholesale dealers. 

" III. — Regarding the Maldah district fuller information is available in reports 
submitted by the Collector (Mr. R. Porch) in June 1880 and February 1883 : the 

• The figures given above do not appear to occur in Sir W. W. Hunter's 
statistical account of Rajshahye, though a long and interesting statement of the silk 
industry of that district is given in Vol. VIII., 82—86. Sir William gives the outturn 
(Native and European) 'at 5,000 maunds, which would be 410,000ft. That figure is 
very probably considerably above what the outturn actually was for the year in which 
the Cazetteer (1876) was published.— fV^., Did. Earn. Prod. 
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chief seat of the indastry is in the centre of the <£8trict ; the total area under mulberry 
cultivation is about 35 square miles; rents for mulbeny lands^ sub-ry^/t, are so high 
as from R16 to Ras per tngha, and press heavily on the industry : the annual outturn 
of cocoons is variously stated at from 12,000 to 60,000 maunds ; the number ofpeojja 
to whom silk gives employment either by mulberry culture, worm-rearing, silK-sftin- 
ninr, or siik-weaving, or silk with cotton weaving, is said to be 300^000 ; tiie rearing 
of the worms is done by small cultivators from whom the cocoons are purchased 
nnder special arrangements by the numerous Native 61atures and the two European 
firms established in the district (Messrs. Watson & Oc, and( Messrs. L. Payen 
& Co.). At this stage the industry divides itself into two classes: (i) under the 
European system of reeling and supervision ; (2) under the Native system of reeling. 
The European part of the industry is stat^ by the Collector to use varioudv from 
one-third to one-seventh part of the cocoons reared in the district which are bought 
by them from the rearers and reeled into good silk for the Calcutta and European 
markets : the business is not prospering ; in the words of the Colliector 'it is at best 
a very precarious industry.' The native sieU of the industry on the contrary is pros- 
pering : * in its agricultural aspects, and as regards thefeasy profits made by the 
natives, the mulberry silk industry must be considered as brisk, prosperous, and 
flourishing/ The greater portion of the cocoons reared in tiie district is either 
bought by Native manufactures or are reeled by the rearers themselves, who most of 
them have one or two reels : the silk reeled by the natives and called ihaugru is 
partly bought by silk-piece manufacturers of Bombay*, Benares, Delhi, Mirzapur, 
sc. andpartly is used m home manufacture for corahs, masru, and other kinds of 
cloth. These cloths are mostly exported to Calcutta, Bombay, Madras, Nagpore, 
Allahabad, Benares, and Delhi (the largest exports being to Calcutta and Bombay), 
and partly worn in the district. A very large proportion of the cocoons reared in the 
distnct are reeled into this silk {khangru) in the small Native filatures; it commands 
a uniform rate of between Rii and R13 per seer of 80 sicca wei^^t, and the price of 
cocoons is regulated by the market rate for the native silk. 

'* IV.— In Birbhum, silk is now produced in the eastern part of the district only. 
One European factory owned by Lyall & Co., says Dr. Hunter, gives employment 
to about 15,000 people, and turns out silk to the value of ^^ 160,000 annually, which is 
usually sold in the raw state, and finds its way to the Calcutta and European markets. 
The number of people employed and the value of the outturn are probably both exag- 
gerated ; at any rate the figures do not represent the present condition, for the indus* 
&y has dedined considerably. There are also numbers of small native filatures whose 
reeled silk is either consumed in the local manufacture of piece goods, or sent to 
Murshedabad and the silk-consuming towns of the North-Western Provinces and the 
Pan jab, and to Bombav. But the native reelers and weavers (says the Commissioner 
in a recent letter)^ are labouring under the disadvantages arising from want of capital 
and the competition of foreign goods. 

" V. — In Midnapur Messrs. WatSOn & Go. have four factories, and Natives 
have three ; but*the business does not apparently pay as well as it did before, and the 
industry has in this district declined more than elsewhere | the cocoons, too, are more 
inferior than those of the other districts, although some say that they are superior. 

'* VI. — In Nuddea the indus<3ry is reported by the Commissioner to have become 
almost extinct; there are one European and several small Native filatures, bat the 
business is not a very flourishing one. 

** VII.— In Bankura, cocoons are reared on a very small scale by petty capitalists, 
but the quantity of silk produced is not sufficient for local demand, w^ich is mostly 
met from imports from Singbhum. A stuff odled hutra (a texture of cotton and silk) 
b made to some extent. 

** VIII. — Bogra, once famous for its silk, now possesses a lingering industry; the 
few cocoons now reared are mostly exported to Rafshahye to be worked up there ; 
the worm-rearers and mulberry-growers are distressed. The Rungpore silk industry 
is confined to the south of thte district, whence about 300 cwts. of cocoons and 50 
cwts. of raw silk are annually exported. 

** IX.— In Cuttack, sericulture has been carried out as an experiment since 1877. 
at Government expense, under the supervision of the Executive Engineer of the 

• The constant reference to Bombay as a market to which Bengal silk was con- 
signed is interesting. {Conf, with p. 52.) It will be seen in the chapter on Internal 
Trade below {pp. 205^ 20a 210-13) that no such trade now exists— Bombay is supplied 
mainly by China. — Ed,, Dtct, Econ» Prod, 
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Mahanudi divisioiiy and the msult after lour years' trial is shown in the following 
table:— 



CULTIVATION 
in 



Amount expended. 



Goremment outlay, in- 
cluding Superintendent's 
charge for two years> 



Quantity of outturn. 



Silk . 

Chussum 

Cocoons 



Sr. Ch. 
. 6 15 
. 20 14 
. I o 



Value of 
outturn. 



a a. p. 

318 II 6 



Total 



Number of mulberry 
trees planted. 



3,667 
io>973 

16,016 



1877-78 
1878-79 
1879-80 



** It is not known whether farther prosecution of the trial has been abandoned 
or not. 

'* Different opinions have been advanced to account for the decline in the silk in- 
dustry of Bengal. 1 be extensive importation from Japan and China to Europe since 
the opening of the Suez Canal,— the larger yieUf of recent seasons in .Italy and 
France, helped by re^lar supplies of silk-worm eggs from Jfapan, — the indifferent 
quality of the Bengal silk in that it wants strength ami elasticity, — and the probable 
fact Uiat the demand for silk goods has not kept pace proportionately with the in- 
creased supply thrown upon the market,— have all been brought forward as so many 
causes of Uie stagnation and gpradual decline of the Bengal silk industry ; and per- 
haps there is some truth in eadi and all of these opinions. 

'* But there seems to be evidence to lead to the belief that of the European and 
Native sections of the industrv, it is the European * that has suffered the more se- 
riously. In regard to the Maldah district, for instance, this has already been shown 
to be the case in the precedinjg paragraphs. In other districts it is more or less the 
same (except in Rajshahye, where the Native is entirely in the hands of the European 
section); and the European section complains of the obstinacy with which the Native 
workers in silk demand high prices in the face of the acthre competition with Bengal 
silk which has set in from Europe, China, and Japan. The Native section, however, 
does not seem read]^ to lower its prices or accept any radical change of custom. The 
Bengal worm suits its circumstances ; it eats httle comparath^dy and thrives on the 
immature or ^rub mulberry leaf which is renewed at every cutting ; it is considered 
less troublesome in rearing, and spins often, being multivoltine, except in Murshed- 
abad and'Midnapur. where the annual worm (bor^oloo) is reared. The silk thread 
obtained is generally wanting in wirineas, and a bad system of reeling makes the 
threads endy and an abominatwn to the European suk-thrower. The European 
firms who have so great a stake hi the Indian industry have repeate^ made efforts 
to bring improvements in the Native system of rearing and reehng. out the Natives 
care little at>out that so long as their Industry goes on according to custom and they 
can raise and dispose of their produce bv reeling it off themselves for despatch to 
other parts of India ; and European firms nnd themsehes compelled to buy the native 
grown cocoon or dose thdr filatures. These faicts may lead to the inference that the 
■ative sectk>n can go on prospering whatever may happen to the Eoropean section ; 
but the Collector of Maldah (Mr. R. Porch) is of a contrary opink>n. He 
writoss — 

'< < If the European-supervised silk filatures were closed the Native sOk industry 
would still thrive for a lone time^ but undoubtedly such collapse would recoil upon it 
and be disastrous to the Native silk industry which is so largely subsidised and indi- 
rectly miidsd by European capitalists. Without that capital and guidance and sup- 
port the Native sik industry inntld, it is believed, become very precarious and collapse 
after a time.' 

** The Native section is not without its vicissitudes: sometimes the worms fail to 
spin from extremes of heat and cold, from too much rain and cloudy weather in their 
last stage, and from the want of opportune showers for the mulberries. Sometimes 
when the rainy season is good, mulberry leaves are abundant, and then the crop of 

• More recent information would seem to throw doubt on this opinion. Certain 

B^ eans have doubtless suffered, but the facts regarding the trade would seem to 
the idea tJiat there has been the usual effect of capital and enterprise prosper- 
•r popsfty and indifference. The fittest have svrvhred in an altered condition 
of tiia tiade vhich lowered the value of inferwr goods. 
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cocoons is fine and there is a gflut in the Native silk market which brin^ down the 
price of cocoons and of reeled silk ; sometimes, agfain, the silk crops in France, Italy^ 
and China are very good, and the market for Indian silk is then very bad. Lastly, 
the rents of land under mulberry cultivation are excessively high, and this, which is 
not the least of the drawbacks, enhances the cost of producing silk, tempts the 
rearers to give the very least quantity of leaf required, and causes, by a semi-state 
of starvation of the worms, the weakness in the silk which renders it difficult to reel 
without breakage." 

In order to ascertain how far the views advanced by Mr. Llotard, in 
the above passage, are borne out by the more recently published facts 
regarding the trade, the following review may be given of the annual returns 
of the internal trade of Bengal and of the reports of the Committee of 
merchants recently formed with the view of investigating the cause of the 
decline of the trade. The imports into Calcutta may be taken in the first 
place as a fairly good indication of the fluctuations of the whole trade, since 
Calcutta is the chief, if not the only, exporting emporium ; but it should be 
recollected that the figures given below denote all kinds of raw silk collec- 
tively. During the past fourteen years these were as follows :— 



1876-77 
1877-78 
1878-79 
1879-80 
1880-81 
1881-82 
1882-83 



Maunds. 




24,290 


1883-84 


27,398 


18S4-85 


22,844 


1885-86 


22,745 


1886-87 


23»i40 


1887-88 


20,874 


1888-89 


25,421 


1889-90 



Maunds* 

► 24,308 
. 29,689 
» 24,147 

> 28,234 

, 27,806. 

3«»475 

» 28,864 



It cannot, therefore, be said that the total quantity of silk imported by 
Calcutta has fallen off, but a critical examination of the share of these im- 
ports,taken in reeled silk, manifests the fact that since 1858 there has been a 
steady increase in the trade of waste and wild silks, and for the past 20 
years'at least a considerable decline in quantity, but a marked improve- 
ment in the quality, of reeled mulberry. The average exports in reeled silk 
have, during the past five years, been about 40o,<)Oofl). The Bengal silk 
district reports speak, however, of decline as if it had been far more 
serious than the figures of the trade justify, and it seems probable that 
these remarks refer more to local manufactures than to reeled silk. It 
would, in fact, appear that the changes that have taken place, the ruin of a 
filature here and the closing of looms there, were viewed as indications of 
a general and wholesale shrinking of the trade throughout the Province, 
instead of a redistribution. It will, perhaps, suffice for tne present purpose 
to amplify the information conveyed by the above extract from Mr. 
Lsotard's Memorandum to quote a few passages which bring the facts 
regarding the silk-producing districts down to the year 1890. These it 
had perhaps be best to deal with in the same order as the paragraphs 
given by Mr. Liotard. 

I. Rajshahtb.— In the Internal Trade Reports of Bengal it is slated 
of Rajshahye Division for 1884-85 that "It is to be regretted that silk 
manufacture is steadily falling ofE in Rajshahye and Bogra. In the 
former district, whence the article is chiefly exported, the two principal 
European manufacturing firms turned out only 1,628 maunds against 2,097 
maunds in the previous year." In the report for 1885-86 a further decline 
is notified in the produce of the European firms to 113,400ft. In 1886-87 
decline is still again recorded, the fallmg oil having amounted to 4,64015 
(or 58 maunds), but it is remarked that *'the causes were the same as In 
the former year— drought in March and April and heavy rains in July 
and August, the result being that in both years the outturn was only half 
of the November or cold-weather crop. The condition of the induatry^ 
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particularly as r^ards disease and deterioration of the worm, occupied 
the attention of the Government during the year, and a Silk Conference 
was held in Calcutta in March 1887/* We next read of improvement. 
In the report for 1889-9 > >t ^s stated that "the manufactured outturn of 
silk in Rajshahye shows an increase, being 1,380 maunds, as compared 
with 1,112 maunds in f 888-89 ^^^ Iff244 maunds in I887-88.'' It is thus 
safe to assume that in Rajshahve the ordinary fluctuations have been more 
marked than in other parts of Bengal, but that no serious decline has 
occurred more than could be accounted for by the idea advanced, namelv, 
a radical change in the conditions and location of the Bengal silk trade. In 
Bogra, on the other hand, the silk industry has been almost driven out by 
competition. ** The families who formerly wove silk have almost all taken 
to agriculture." But here again the decline complained of is in manufac- 
tures not in the productbn of cocoons or of reeling. 

II. MuRSHBDABAD.^This IS the only silk-producing district of tlie 
Presidency Division* In the report of Internal Trade of Bengal for 
1884-85 it IS said that the silk trade of Murshedabad had declined, but in the 
following year more details are gpven. '' The number of silk factories," we 
are told, *' which worked in Murshedabad district during the year was 72. 
They produced 200,91 1 ft of silk, valued at R 13,03,914. The silk industry 
was, it is^ said, not profitable. The depression is attributed to a strong 
competition in the European market of Italian silk." In the report for 
18^0-87 it is stated that the largest filature proprietors are the European 
firms of Messrs. Luis, Payen & Oo., the Bengal Silk Company, and 
Messrs. Watson & Oo. ; " but this last firm has, during the past two years, 
ck>sed many of its filatures which were not paying. The French firm, some 
two or three ^ears ago^ we are told commenced making iasar at Bagor- 
para, which is now a great success, and is carried on there on a lar^e scale. 
Prices of Bengal silk are said to have risen somewhat lately, but the trade 
is still much depressed." The report eoes on to sajr, however, that during 
the year there were 91 filatures and &ctories working in the district (0.^., 
19 more than in the previous year), and that the outturn was 231,120ft, 
valued at R 1 7,22,765. The report then adds that ** it thus appears that the 
past year was a favourable one.'' For 1888-89 the outturn was given as 
^ 385,567ft of silK, valued at R 23,43,^1. ''It may be noted that during 
the year six filatures were closed ana three new ones started. The value 
of outturn from three of the filatures at work during the year was not 
furnished." The report for 1880-90 states that eight filatures were stopped, 
and three new ones started dunng the year. The outturn was 352,8661b, 
vahied at R27,53,98i. 

It will thus be seen that Murshedabad, at all events, has manifested no 
decline during the past five or six years, although serious changes have 
taken place. 

III. Maldah. — It seems almost unnecessary to say anything regard- 
ing this district. The silk interests of the Bhagulpore Divbion as a whole 
are mainly concerned in tauir or in silk manufactures. The reports which 
have appeared on these branches of the trade are unanimous in holding 
that a serious decline has taken place. There are five silk factories in 
Maldah, under European management, besides numerous filatures. In 
the report for 1885-86 it is stated the season for mulberry was unfavour- 
able, the plants having suffered severely owing to the drought and great 
heat. Of the succeeding year it is remarked that there are two Targe 
factories, vts., at Bholahat and Baraghore. " The large manufacturers 
export direct, but the produce of the small filatures is taken to the ndgh- 
bouring markets and there disposed of, if possible. The outturn of raw 
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15 o per seer. 
40 o per maund. 



silk from the Native filatures, daring the last two years, has been about the 
same, and the following table shows the prices :— 

1885-86. 1886^. 

J? a. R a, 

16 o per seer. 
II o „ „ 
18,, M 
36 o per maund. 

** The production of, and demand for,- silk fabrics have considerably 
' declined. The Collector believes this decline to be due to better and 
cheaper qualities being manufactured in Europe. Three hundred and 
twenty maund s of raw silk were produced at the European factories 
during the year, as compared with 288 maunds in the preceding year." 
The outturn of the two European filatures of Maldah for the year 1888-89 
is given at 30434ft vsay, 37^ maunds), so that it cannot be said that the 
trade in superior reeled silk is declining so far as the European filatures 
are concerned. 

IV. BuRDWAN Division. — ''The manufacture of mulberry silk is on 
the decline in almost all places where this industry is carried out. The 
kutni, a mixed fabric of silk and cotton, produced in the towns of Bisoon- 
pore and Soonamukhi, in the district of Bankoora, is still in demand in 
the North- Western Provinces and among Europeans. Rupees 70,000 
worth was turned out during the year. Gonotia is the principal seat of the 
silk industry of Beerbhoom. The Bengal Silk Company has its principal 
place of business there. The only available statistics of silk-spinning are 
those relating to the filatures of this Companv. The outturn of the vear 
was 378I maunds, worth Rl,9T»372 against O20 maunds, worth R3,86,65o 
of the previous year. The falling off is attributed to some extent to a 
corresponding decrease in the supply of cocoons, which varies according 
as the mulberry crop turns out well or ill. The Company buy their 
cocoons from local ^wers, and the supply fell short of the demand. The 
importation of foreign silk also prejudiciously affected this branch of the 
industry in all places where it is earned on. oilk fabrics of various kinds 
are made in parts of the Ghattal, Tumlook, and Sudder Sub- Division of 
Midnapore. Those manufactured at Radhanugger in Ghattal are much 
in requisition for the use of ladies of the upper classes of the Panjdb and 
RAjput^na" (Report for 1883^4). 

In the above extract, and in all the other notices of the Burdwan silk 
interests, the tone of decline which pervades these remarks appears to proceed 
from a certain loss of Native manufactures rather than from any positive 
fallinfi^ off in the filature produce. Thus the report for 1886-87 records the 
fact Uiat "silk cocoons are reared in the Sudder, Tamlook, and Ghattal 
Sub-Divisions of Midnapore. It is stated that 268 maunds of silk, valued at 
810,65,674, were sold in the Tumlook Sub-Division alone during the year. 
In the Ghattal Sub-Division 595 maunds of silk, worth 83,99,401, are 
reported to have been manufactured during the year, against 252 maunds, 
worth R 1 ,3 1,550 in the previous year." So, again, in the report for 1 888-89 
there occurs the following : " In Beerbhoom the value of the silk turned 
out is reported to have improved 10 per cent." And lastly, in the 
report for 1889-90 we are told that "The Bengal Silk Company, which 
has a factory at Ganotia, in Beerbhoom, sold R2,64,ooo worth of silk, as 
against 1*3,22,885 in 1888." So far, then, for the Burdwan Division, silk 

Sroduction has b^n marked, during the past eight or ten years, with great 
uctuations, but no positive or serious decline. 
Sufficient has been shown to justify, or at least to partially justify, the 
opinion which the author holds, vtM., that a material change has and is 
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taking place in the Indian silk trade. The superior article turned out by the 
better class filatures is findincr, if anything, a better market, but the inferior 
produce has fallen under the new demand in Europe for waste and wild 
cocoons in preference to badly wound silk. This change has upset the 
conditions of old and well-established marts and caused the reports from 
these to be characterised by complaints of a serious falling off in the trade. 
The production of silk has been directed into new channels and has come 
under new conditions. The outturn of the filatures has been affected by the 
change to a greater extent than might have been anticipated, but it seems 
DTobable that year by year they will be found to benefit. The closing of 
Native defective filatures should in time place a larger supply of cocoons at 
the disposal of the European filatures of Bengal, and, alive to their best in- 
terests, if the owners of these put forth a streneous effort to improve their pro- 
duce, the silk industry of Inaia may, and doubtless will, be placed on a 
sounder basis than it has ever before attained. Improvements must, how- 
ever, be directed not to systems of reeling alone. The preservation of the 
quality of the breed (a much hackneyed subject) must not be entirely over- 
looked, but what is of even greater importance, the interests of the rearers 
must never be ignored. Sq long as the grrowing of mulberry bushes or 
trees is remunerative to the peasant, so long as the feeding of the worms 
and the production of cocoons gives a fairly good return, the supply will 
continue. But if these conditions fail, the entire industry must be taken in 
hand by the owners of filatures, or abandoned. It will lie seen from a letter 
quoted below that Mr. Lister thinks the time has even now come when the 
capitalist should directly control every branch of the enterprise. The rearer 
is certainly too poor and too ignorant to contend against degeneration in 
the breed, or less from disease and pests. So long as India was allowed to 
move at an oriental pace the trade was, in its multifarious branches, mow 
prosperous than il is to-day. It was once on a time able to compete with 
and drive Turkey out of the market. It has now more formidable rivals. 
The struggle with Europe, China, and Japan is a reality that has to be 
faced, or the battle given up without an effort against impending ruin. 
But that ruin is imminent cannot for a moment be entertained. 

II.— NORTH-WEST PROVINCES & OUDH. 

These Provinces have never taken any very pronounced position in the 
production of silk. Their connection with that subject derives interest 
from the important experiments presently being performed by Mr. Lister 
at Dehra DiSn. The history of all past experiments in these Provinces will 
be learned from Mr. Qeoghegan's work and from Mr. Liotard'a Memoran* 
dum. It does not seem necessary to reprint some lo or 12 pages to 
record only failure. Some of these experiments will at the same time be 
found briefly alluded to in the present article such as those performed by 
Captain Hutton. To Mr. H. Q. Rosa, Superintendent of theUun, belongs 
the credit of having, with great courage, skill, and untiring energy, pro- 
secuted the attempt to produce silk m the Dun. The reports of his 
numerous experiments can be readily procured but it may, even with per- 
fect justice to Mr. Rosa, be said that if success be ultimately attained it will 
be due entirely to Mr. Lister. Until the results of that gentleman's efforts 
have been made public, however, it would perhaps be premature to hazard 
opinions, but the writer, supported in his view of the case by the mature 
convictions formed by Hutton and other authors, does not believe in the 
possibility of producing Bombyx mori (proper) on a commercial scale any- 
where in India, except perhaps in Kashmir or Manipur. In many Respects 
the last*mentioned country resembles more closely Japan or China than it 
does India, and speaking from botanical evidence, sericulture might 
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be expected to prosper better in Manipur tban in any part of India. 
But the writer is aware that his view of the possibilites of B. mori is 
opposed by that of some of the best modem bservers. Mr. Olaghorn 
has much faith in a hybrid between the Beneal insects and B. mofi Mr. 
Mookerji goes even further. He writes : •*The important step to be under^ 
taken, is the introduction of the superior B. mori cocoons. These are now 
employed in every other silk-producing country, and I fully believe they 
can be introduced with success in Bengal." Yes, perhaps so, if fresh seed 
be imported each year, if the opposition of the Natives to a univoltine 
insect can be got over, and if the imported stock can be induced to thrive 
on the Bengafmulberry. The whole question is one of expediency. 

But to return more immediately to the subject of the North* West 
Provinces, the present remarks may be fitly concluded by quoting Mr. 
Mookerji'a report— the most recent statement which has appeared on the 
prospects of sericultiu'e in the Dun :— 

'' System of RtaHng thai Ought to he Introduced, '^Cocoovk'ttMnng industry 
does not exist amoof^ the Native peasantry in the North- Western Provinces as it does 
in the Panfib, and it is still in the pioneering or experimental stage. That sericuW 
tuie is suited to the Diin or any other part of tlw North-Western Provinces jtk 
remains to be proved, and no proof will be conclusive until the Native peasant^ take 
to it of their own accord as a means of livelihood, and ' it is in this direction that the 
enterprise has most interest ' (to quote Uie W(»rds of the Director of A^ricultare from 
a letter on this subject addressed to the Secretary to the Government of the North- 
Western Provinces and Oudh on the 14th Septem^ 1878). An industry like ooooon- 
rearing, which is simple and inexpensive enough to be carried on by the peasanti^, 
cannot in India be carried on by capitalists, for the simple reason that it can bo 
mana^red almost entirely by women, who, on account of the menana system (more or 
less rigidly prevalent in every part of the North-Western Provinces), would have 
almost nothmg to do if they had no such employment. Besides, the Indian peasant, 
however lazy b^^might appear working for a master, is the hardest-working individual 
working for himself. Labour, therefore, does not count in cottage industnes in most 
parts cl India, although the same industries, if they are earned on in an organized 
state by capitalists, will cost an enormous amount in labour. The graina^e and the 
reeling will never be conducted satisfactorily by peasants, but the reanng of silk- 
wormSy if it succeeds at all, will be taken up by them, and they are sure to keep 
capitalists out of this department of the silk industry. Not onl;r will labour cost the 
pMsantry of the North-Western Provinces almost nothing in doing silkworm-rearins^ 
but the leaf also they will get almost without price for a long time to come. In the 
North-Western Provinces and the Panjdb road and canal sides abound in larga 
mulberry trees which cost nothing now to Ck>vernment or anybody else to keep them 
up. Thousands of trees can be now had from Cyovernment for the rearing season for 
merely a rupee. In this way the peasantry of these provinces have an advantage 
over the Bengal silk-rearers, as the shrub mulberry costs a great deal in cultivating 
and manuring. Each maund of leaf cost» to the Bengal peasant 4 to 8 annas. A 
thousand trees in the North-Western Provinces will yield as much as 3,000 maunds 
of leaf which represents 4,000 seers of green cocoons, or about ^4,000 worth of silk. 
In pioneering this industry these two advantages must be borne in mind, and attempt 
shouUI be made from the nrst to interest vilUgers who have large trees before their 
houses in the rearing of silkworms. The education of the rayat in rearing silkworms 
in a healthy manner should, therefore, be the chief end of the experiments. The 
enterprise is a generous one and properly belongs to the State, but Messrs. Litter 
ft Oo. oflFerad to carry on what Hutton and Ros had begun under Government 
patronage, and it is well known what enormous sums of money have been spent 
by the Cxmipanv since 1879 in these experiments. 

" Results of the Early Experiments,'~The results of the experiments in the North- 
Western Provinces have hitherto proved nothing. The most carefully conducted of 
these experiments, vig., those undertaken by Oaptain Hutton, gave u n satis f actory 
results at the end. Oaptain Hutton, who began so hopefully and in a locality 
(Mussoorie) more natundly suited for sericulture than the Dtin, writes thus di»- 
couragingly towards the end of his sericultural career : " If the cultivation of silk in 
India is to be extended in earnest, it is with these wild worms that the game must be 
plajred, for we already know that nothing can be gained by introducing the Bombycea 
d China iiMo localities where experience has shown us thst they cannot thrive."* 
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* 1 sbould be very much tempted to begin my experiments as^n i with Bombyx I 
will have no more to do.' < In the hills of the Nortb-West no donbt suitable localities 
and elevation may be found, but I confess I do not consider Mussoorie either sufli- 
dently elevated or far enough north to enable any one to work the worm with full 
success, or extract from it all that it is capable of yielding.' < Wheie the speculator 
possesses more money than brains, the best possible way of equallising the two will 
be to attempt silk cultivation with Chimsse worms in the North- Western Provinces 
of India." 

''Fresh ^fuJMvoMr^— These discouraging statements of Oaptaln Hutton's, 
however, have satts6ed no one with his eyes open that the mulberry silkworm is an 
exotk and unsuitable for the Indian climate. Judging from several of his experiments, 
one can see that Oaptaln Hutton jumped to conclusions too quick, and that he 
worked too much on nature's principles to achieve any practical success- That the 
rearing of silkworms succeeded occasionally was enougn to convince subsequent ex- 
perimentalists that there were certain conditions under which success could be achiev- 
ed, and that if the conditkms under which failures sometimes took place were under^ 
stood, they could be avoided in future. The presence of mulberry trees in the wikl 
state on the hills and the submontane tracts was a standing inducement to try 
further experiments. So late as 1883, the Government of the North-Western Prov- 
inces took in hand the distribution of mulberry cuttings and silkworm eggs all over 
the country through the Forest School at Dehra Dun and the Saharanpur Botanical 
Garden ; and it was in 1883 that thegraot of a large tract of land was made by the 
Government to Messrs. Lister & Co. with a view to organise sericultural opera- 
tions 00 an extensive scale. 

*' The Company had already large experiences in sericulture acquired in Assam 
and in the Panjib. The sericultural experiments in Assam were abandoned, as 
labour was found to cost too much ; and when Mr. Lepper began operations in the 
Diin in 18^0, most of the rearing he used to get done uirough independent parties 
(chiefly villagers), riving them seed and buying cocoons from them. This was the 
right method of work, and it would have been very fortunate if thb method was 
aooptad and persevered in in the grant« No better examples illustrating the French 
ptoverb ' Petites magnauries, giandes filatures ' are needed than what Mr. Lepper's 
experiments in 1880 have to offer. The following table will show that the European 
experience, that each rearer should rear only from about an ounce of eggs^ is worth 
following in practice wherever the industry is introduced : — 
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1. Sipahi Singh • 

2. Suk Lai . 

3. Shib Ram . 

4. Lalfee • • 

5. Indor Singh • 

6. Kishen Singh • 
7* Kashna Nund • 

8. Mahuata . 

9. Bishun Sins^ • 
to. Hhana MuU • 
It. Mr. Bell • 

13. Mr. Macnaughton 
IS* M. Nagona 

14. Mr. Lepper 



Quantities of 
seed used. 


weigncs 01 

green cocoons 

obtained. 


Ounces. 


M. s. c. 


30 


3 a9 8 


(4 


33 «3* 


4 


1 I 7 


|8* 


35 3* 


,'3 


1 17 6 


3 


36 U 


6 


a 7 33 1 


5 


t 4 " 1 


3 


1 11 lot 


I 


31 i^r 


1 


36 91 


84 


6 3 4 


>4 


I 35 




7 U »* 



*• Ad9tttUag9 of rearing small QuanHlus.^Vfhtn one ounce of seed was used in 
the above experiments the result came up almost to the European average. Oaptain 
Murray, who succeeded Mr. Lepper in the management, had also good result 
when he bad rearings on a small scale. The chief evil ot the Kashmir system of jnariog 
is that the iwarers Kke a large quantity of seed. In the Panjib the same evil exists 
aaottg the Native rearers, and it is important that better example should be set from 
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the very firtt in introducing the industry in the North- Western Provinces. Even the 
, most sQCceflsful rearings in Kashmir and the PanjAb on the ordinary Native method 
are poor compared to rearing* conducted on the proper method with small quantities 
of seed. But as leaf and labour cost the up-country rearer very little, even the pom- 
result obtained by him hitherto has brought him profits. The famous Jaflfer All of 
Gurdaspur used an average quantitv of 33 ounces of seed per year, and his highest 
expectation was 21 seers of silk which he had in his best years, whereas he ougfht to 
have hid at least 2 maunds and a half if he worked on the proper system. Yet Jafir 
made very large profits, and not only did he himself make silk-reiring his profession 
for upwards of 26 years, but all his family followed him. I will quote here some 
figures from Baden Powell's Punjab Products, Volume I., p. 173, which show that 
even with the poor results obtained by the Native nearer, his clear profit was over 100 
per cent. There is not a single example furnished by the hundreds of succenful 
and unsuccessful experiments conducted by European capitalists or officials, with 
hired labour, of pecuniary profits, and it is vain to expect it in any future undertak- 
ing of this character : — 

^ a. p. 
Cost of one seer of silkworm eggs • • • • iioo 

Do. mulberry leaves ^looo 

Do. coolies for gathering and bringing in • • • 35 o o 

House rent 500 

Own wages, calculated at R5 per month, for tending worms 

and reeling 35 00 

Wages of an assistant at R3-8 • . • • • 13 8 o 
Qeaning silk at 13 annas per seer • • • • 10 8 o 
interest on money borrowed 030 

Total • 99 3 o 

Net proceeds of 14 seers of silk at Ri6-8«'3o4-8-o, leaving a net profit on the 
season's operations of R103-8-0, or more than 108 per cent, per annum. 

*' The economical management which is represented in the above table is possible 
only with a person who works himself with nis family and has Uttle to pay kh- mul- 
berry leaf. To raise 14 seers of silk a Bengal silkworm-rearer would have to spend 
R70 or R/Sf supposing he ffrew his own leaf. If he had to buy leaf, be would have 
to pay twice the amount. The advantage of cottage cultivation will be still more 
apparent when it is considered that the result obtained, vim,, 14 seers of silk from 
one seer of seed, is an extremely poor one. 

** Subsequent method o/work,'~Mr. Ounliffe Lister came out to this country 
In 1 881. He was so disgusted with the unhealthy methods of rearing in vogue in the 
Panjab that he was convinced that nothing but skBful and rational management of 
silk worms could secure the permanency of the new industry in the Punjab and its 
introduction in the Nortb-Western Provinces. Direct management of silkworms was, 
therefore, undertaken both in the Panjib and the North- Western IVovinces. Better 
result in quantity and quality has oeen generally obtamed by this sjrstem, but the 
system has not been found to pay. It will be well to go into the details of the 
management of the grant from this period, especially as Liotard*S report does not go 
beyoml this. 

" The history of the Grant.—On the 9th March 1883 a deed of grant was executed 
by which 3»3i8 acres of forest land known as majri was made over by Government 
to Messrs. Lister & Oo. on condition that ' bond fiile &\k operations shall 
be commenced within five years from the date of signing the deed of grant. Bond' 
fide silk operatbns are understood to mean the having not less than 50 acres of land 
under mulberry and the having spent R4»ooo on buildings and on irrigation 
channels. ' Another condition of the grntnt is that ' at the end of ten years, provided 
the grantees have 10 per cent, of the assessable area under three-year^-old mulberry 
trees, the) may retain the whole grant on condition that they turn out not less than 
100 maunds of green cocoons annually. ' Again, the allowance of \6 mulberry trees 
to the acre was declared by the Director of the Department of Agriculture and 
Commerce in his letter No. 1181A. of the 33rd Augiist 1883 as 'amply sufficient to 
satisfy the terms on which Messrs. Lister & Oo. bold the grant. ' All these 
conditions have been satisfied with the exoeptk>n of that referring to the 100 maunds 
of cocoons. It must be remembered that, although the deed of grant was executed 
in 1883, Messrs. Lister & Oo. had begun operations in the Dun in 1879, and 
even at Majri in 1883. But, notwithstanding strenuous efforts on the part of the 
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managers/ the too maunils of cocoons are stil to come. If the proper method of 
work had been followed up for the last ten years, a great deal more might have 
been achieved. 

** Difficulties Experienced. -^\ will describe here the varioos difficulties with which 
the managers of the Majri grant have had to contend :— 

**(i) Mairi is not naturally adapted for sillc-rearing any more than 6ei)gal is. 
The exact conditions necessary for silk-rearing must be undertood before 
these can be artificially introduced. The proximity of the mountains 
naturally suited for sericulture is, however, an advantage, and hiberna- 
tion of the proper kind so necessary in effecting even and complete 
hatching of qgfgs and in producing a strong brood of silk worms naturally 
<:apable of resisting flacherie can take place without difficulty. 

'*<3) A second disadvantage from which Mairi suffers at present b the ravages 
of the deer on the mulberry plantation. If the mulberry plants were 
allowed to grow to trees or standards, there would have been nothing to 
fear I but the trees being closely planted in most places and being 
pruned down low, nearly all die plants are shrubby or br^mbly, and 
therefore easily attacked by animals. Extension of the plantation on 
the right method will do away with this difficulty. 

*'(3) Another disadvantage the plantation suffers from is its unhealthiness after 
the raim, which is one reason for the unwillingess on the part of rayats 
settling in the grant. But so long as the plantation remains jungly, and 
so long as there are no rayats to keep the lands occupied with crops 
instead of allowing grass to rot on all sides, the plantation must continue 
to be malarious. It a large colony can be got to settle in the grant, say 
in December, and bring a larg^e tract of it under Cultivation before next 
August, 1 believe the msuaria will disappear. 

'*(4) A fourth disadvantage is the distance ot tne grant from Hurdwar or Dehra 
Dun, it being about 14 miles from either town. During^^the rains all 
communication with market towns is practically cut off. The Company 
have, however, always afforded facilities to settlers to get provisions from 
bunias or from the plantation itself at reasonable rates. If this system 
\9, extended, there need be no difficulty on this score for rayats to settle. 
Even if rearing is done in future directly bv the Company, to have 
resident labourers will l>e found very economical. At present the supply 
of labour i^ uncertain and unsatisfactory, a large staff of labourers being 
kept up for six months from December to May to ensure their attend- 
ance at two or three urgei^ occask>ns, when the full staff is found barely 
i sufficient for the work. 

" (5) The dryness of Majri at the rearing season is also a disadvantage^ Apart 
from other considerations, a dry atmosphere is an advantage for silk- 
reanng. But dry atmosphere means great variation between the day 
and night temoeratures, which, during the rearing season at Majri, is 
about 250F., Doth when it is very cold, as at the beginning di the 
rearing, when the temperature varies from 40^ to 65°F., and also when it 
is very hot, when the temperature varies fiom 85° to ioo°F. When 1 left 
the grant on the loth of April, the temperature ranged from 80° to q6*'F. 
If rearing-houses are well shaded with trees, a local moisture is induced 
in them whkh helps to keep the houses cooler in the daytime and 
warmer at night. The rearing-houses both in the North- Western Prov- 
inces^ and in the Panjib are, however, too open. This is one of the 
principal disadvantages, as, next to healthy seed, the condition of the 
evenness of temperature is of first consideration in securing successful 
cncoon crops. 1 was told, the rearing-houses were purposely made so 
open, the idea being that silkworms wanted plenty of air. But in reality 
silkworms need ver^ little beyond bare ventilation. If the rearing- 
houses were made m the present Kashmir style, i^., properly shut up 
with elass windows, fire-places, and aloft with ventilators, th^ would be 
all that could be desired. Under such arrangements it would be quite 
easy to get a month to 35 days with the temperature of the reanng- 
houses always standidg at about 75**F. The Dun, however, is better 
situated in this respect than most other places in^ tha North-Westem 
Provinces and the Panj&b. ^ The Siwalik Hills, only five miles to the 
south of the grant, protects it from the scorching winds from the plains. 

"*' (6) The large rearing-houses will be always found a drawback. The> can be 
easily divided up each into two houses ; and to introduce the. system of 
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cottage cultivation at once tlie bouses can be let to tbe learers at present 
employed, and the rearing can be done by them under supervision o« a 
system of contracts. The rearing will go on much better if tbe roMrers 
and their families live on the premises. 
"(7) Of the 900 acres planted with mulberry, about 600 acres consist of a I^e 
variety which is pfBctically useless for the.sUkwormSy as they begin to 
put forth leal in April, when it is so hot that all the rearing shouTd be 
over before that. The reroainiar 300 acres alto yield leaf which is not 
so nourishing as the properly eUboraled leaf from trees; the planting 
being generally too thick (the object being to keep down the jungle), 
the trees do not get the chance of growing vigorously and producing 
large and full-formed leaves. 
*' th» Management.'-Thc practical difficulties in the way of introducing sericul- 
ture on a commercial basis have been found so great in the midst of all the disad- 
vantages mentioned that one manager after another haaleft the task as impractic- 
able or impossible. Mr. Lepper began by building a waU to protect the future 
plantation from the deer. He wrote a pamphlet on the brilliant prospects of sericul- 
ture in tbe Oiin, began the work on the proper system of getting cocoons reared by 
villagers, but he soon retired from the sphere of practice. Oaptain Murray, who 
succeeded in the management, effected great improvements. Besides getting 250 
acres of land under mulberry cultivation, building three large rearm ^-booses (each 
100 feet X 20 feet), and constructing a canal and i<^rigation ohanneb which now 
beautifully ramify the plantation, he got three villages settled. From what has 
been already said, the settling of the villagers was a very good thing for the 
plantation. Oaptain Murray's plan was to make advances to tenants for breakiog 
up Uuid and cultivating it. He advanced them R2 per every bigha (one-sixth of 
an acre) brought under cultivation and took a fourth share of their crop ; and when 
the land was cleared by tbe tenants, he used to plant mulberry in it. In 1884 
Oaptain Murray obtained a crop of 1,076ft of green cocoons out of 15I ounces of 
seed, i.e,, about S3 kilos per ounce, which has been the best result obtained at Majri. 
Eight acres of three years' old mulberry plants were used for this crop. Mulberry 
plants should not, however, be touched for about five years. Rut the Company 
was apparently impatient to see result, and the Captain was replaced in the manage- 
ment by Mr. Heraon, as he had spent an enormous sum of money and had reared 
but one shed of silk worms. Mr. Herdon thought he couM rear 20 sheds with the 
leaf there was in the grant. He persevered in the attempt for three years, and each 
time the leaf fell short and had to be carted from forests and roadsides, sometimes 
from a distance of 20 to 25 miles. The result was poor each time. In 1885 be used 
2o]b of seed and he got 31 maunds of green cocoons, which cost him R30 per maund 
in Ubour alone. During the rains Mr. Herdon used li seers of Bengal eggs and 
he obtained 23 maunds of green cocoons. The next year he again used solb of seed 
and got 18 maunds of cocoons, which cost him R20 per maund m labour. A portion 
of this crop failed through muscardine, and as it happened to be thundery, the worms 
were supposed to have Men struck by lightning. A second crop of seven sheds was 
attempted this year (1886) with Bengal seed., but it failed entirely through muscar- 
dine. In the last year of his management (1887) he again used 20ft of seed and 
obtained 55 maunds of cocoons, which cost him R73 per maund in labour. In thus 
attempting to push on and get the maximum result, he had not only to cart leaf from 
long distances, but to strip everv leaf from the young plantation and cut the plsnts 
down very low to encourage tne growth of layers. This has injured the plantation 
permanently. It is to be bonie in mind that the most important element of plant 
food, that which goes to form the woody portions of a plant, is obtained through the 
leaf. Plants that are stripped of leaf when very young and never get rest from strip- 
ping afterwards continue sickly and stunted. That is the conditkm of most of the 
plants in the grant now, and it will be found difficult to make decent standards of the 
existing plants. 

" To push sericulture in the Dun, Mr. Herdon also erected a large filature— 
tbe most expensively equipped filature in India. When Mr. Hardon left, he 
had to show a plantation of about 800 acres, 27 large rearing-sheds, and a filature 
which to all outward appearance seemed a complete and satisfactory get-up and 
went almost to satbfy the requirements of the deed of grant. But the too maunds 
of green cocoons were still to come. To satisfy the conaitions of the deed of grant 
before March 1893, working with the existing plantation, will require all the energy 
and vigilance of the present manager, Mr. Farrant, who succeeded Mr. Herdon 
in 1887. Besides ruining the plantation Mr. Hordon made another unfortunate 
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mistalcfr: ne dispersed the three villages set up by Oaptain Miirray to nwlee 
room for his plantation. It has thus become doubly difficult to get men to settle 
ia the grant* 

" Mr. Farranff the present manager, reared, in 18S8, 65 maunds of green cocoons 
oat of 1 13 ounces of seed at the cost of R9 per maund for labour. In 1889 he used 
150 ounces of seed and obtained again about the same quantity of green cocoons. 
Pebrine killing a large proportion oif the worms at the last stage, the cost came to 
about R14 per maund for labour. 

** Th$ Present Yeaf^s Cr£»^.— This year the stock was renewed wi:h imported seed* 
The seed from Europe arrived hatching, and it could not be hibernated in this con- 
dition : so it went on hatching for about two nionths^ and the whole quantity did not 
hatch* From Smyrna also a consignment of eggs arrived which had hatched on the 
way. A second consignment of Smyrna seed, however, arrived safe, and it was sent 
up to a mountain for Hibernation, and it hatched properly. As there was too little 
seed to use up the leaf, it was thought advisable to use some Bengal seed also, aJ- 
though the Bengal cocoons are not worth growing if it can be helped. The Euro* 
pean seed arriving and hatching out at improper times, the rearing went on from 
the third week ot lanuary to the end of April. It was too cold at the beginning and 
too hot at the end, the earliest worms being fed on lettuce-leaf in the absence of 
mulberry. When I left the grant on the loth of April, the spinning of the cocoons 
was proceeding most satisfactorily and a crop of fully 100 maunds of green co- 
coons was expected. I have to report the appearance of muscardine and flacherie 
in 9ome of the sheds, but they were checked is soon as they were noticed. The 
appearance of these diseases served, in fact, as a means of demonstration as to the 
methods that are to be adopted in preventing their spread. The following figures 
as to the outturn came to me, after I had left the grant, from Mr. Herd on, the 
officiattog manager; Mr. Farrant having, according to my advice, just left for 
Europe to study the sericultural practices that prevailed in France and Italy, as 
my recommendation was to adopt them bodily in the Diin. The weights repre- 
senting the outturn must be those of smoothered and dried cocoons, or el^ the out- 
tarn would come to be very poor, which was not the case. The details, however, 
erf the crop 1 could not get, as with the figures came a memorandum from the 
officiating manager to say ' As I have just taken over charge, I am sorry I am un- 
able to give you any particulars/ If the figures for the outturn represent dry 
weights, tney ought to be multiplied three times over and the weights of the green 
cocoons will be obtained approximately. Under such a supposition the present 
year's crop weighed over a hundred maunds : — 



Kind of seeds dsed. 


" Weight of 
seed. 


Weight of crop. 


French yellow • • 
Italian white * • • . 
Smyrna «•••.• 
Bengal « • • • • 


Ounces. 
26 
20 
10 
69 


M. s. c. 

16 3« 9I 
5 »3 «4 
1 34 12 

16 7 8 


Total • 


125 


40 7 iij 



A good average result from 135 ounces of seed would be about 120 maunds of 
green cocoons, or about 40 maunds of dry. In the Kashmir experiments also 
similiar results were obtained in the State nurseries, when 37I ounces of seed pro- 
duced 35 maunds 14 seers and^ 14 chatacks of green cocoons. As most of the Kash- 
mir cocoons were used for seeding, they had to be weighed green. 

''Recommendations as to Planting and Reartng.'^The system of mulberry 
plantation in Messrs. Lister & Oo.^s establishment in the E>un and the Panj&b 
is neithe** the Bengal system of quick return for capital spent nor the Euro- 
pean system of true economy. The Bengal system is good only for the Bengal 
worms, specially the most degenerate of idl species, vis., the Deski or Ckoio palu 
worms. The European svstem of cultivation is good for the annual worms. 
Messrs. Lister & Oo.'s system has answered fairiy well for both the Bengal 
and the annual silkworms. It is more economical, however, in the long run to 
take only one crop of the superior annual cocoons than two or three crops of the 
polyvoltine cocoons in addition to an annual one ; and if the annual cocoons alone 
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are reared, there is no question but that the Earopean system ci pUntins^ is the 
best. It is possible in toe Diin to take three or four crops of the poor Bengal 
cocoons, and they have been taken ; but they should not be taken. Complete rest 
should be given to rearing operations for at least eight months to protect the 
annual crop from infection. There is another advantage in taking one cutting of 
leaf from a tree where it is possible to take three. It strengthens the tree to leave 
it unstripped. I would therefore recommend all future extension of the plantation 
on the European plan. Let the forest land beyond the present plantatkni ba leased 
out to tenants, the Company reserving the right to plant mulberry trees, 66 feet 
by 33 feet apart, on the tenant's fields, to prune the plants with a view to get 
good standards, and to gather leaf from them. In this way there will be 20 trees 
l>er acre, there being at present thousands of shrubs per acre, though the condi- 
tions of the grant require only 16 trees per acre. The trees will be thus further 
apart than in Europe (where 40 trees per acre is the usual allowanoe), and for the 
first five years there will be so little shade that the tayaU wiU have no objection to 
the trees being on their fields, especially if they are told that the mulberry trees 
are meant to benefit them eventually, when they will take to rearing silkworms 
themselves. If these plants are not touched when in leaf, and pruned only when 
the leaves have done their duty in nourishing them, i,e^ about November, they 
ought to grow into fine trees in five years, each tree yielding in one cutting 12 to 
15 seers of leaf. After 10 years^ they ought to yield on an average one maund of 
leaf per tree. No manuring will be required to keep the plants up in condition, 
except what is done by the rayats immediately in the interest of their crops : and 
the cultivation by the rayais in between the plants will benefit them, especially by 
preventing the growth of the tall grass that now so often gets the better of the 
mulberry oy chocking them to death. The maximum yield of a mulberry tree is 
not a maund of leaf, but three to four maunds ; and a tree, if it is properly grown, 
will yield this in 30 years. But to compare the relative merits of the two sys- 
tems, vim,, the existing system and the one I am recommending, I will reckon only 
middle-sized trees of ten years' growth. Although about 900 acres have been plant* 
'od, it is only 300 acres in the grant which yield leaf at the proper time, and which 
have reached almost the maximum of yield, that I will reckon for the purpose of 
this comparison. Three hundred acies under the system of planting recommended 
will yield 300x20 maunds of leaf after 10 years. Let us see what Uie 300 acres of 
mulberry now used yield. Mr. Farrant's experience is that it is not possible to 

frow more than 30 sheds of silkworms with the present stock of leaf. From what 
saw of the plantation I thought the same. Now 30 sheds of worms represent 
about 300 maunds of green cocoons, a quantity that has never been grown yet, al- 
though the leaf is pretty well used up every year. Now 300 maunds of green 
cocoons can be raised on 300 x 30 maunds of leaf. The total capacity of the pre- 
sent plantation is, therefore, much less than that of a plantation vrith only 30 
middle-sized trees per acre. The combination of the plantmg and the 'rayoH* sys- 
tem will thus only appear to compromise the object of the grant, but it will really be 
beneficial to the sericultural enterprise in everv way. In a word, I would recom- 
mend not onlv for the Diin, but for every place where the introduction of silk 
is contemplated^ the adoption of the European systems of mulberry cultivation and 
of rearing bodily, it being perfectly safe to grow the superior Euro|)ean co- 
coons with artificial methods of hibernation and incubation which are practised even 
in France and Italy now to get better results. 

** Why the Bengal svstem should not be /ollowed,^The temptation to take to 
the Bengal system of planting and rearing is so great that I would conclude this 
report by pointing out the evils of this system and emphasizing the introduction 
of the European method. The Bengal system of planting utilises^ every inch of 
land for the silkworm^ and seems at first sight extremely economical and admir- 
ably suited to the object and requirements of the grant. The Bengal silkworm 
again breeds several times in the year and the seed requires no artificial treatment 
to make it hatch. This also may seem^ at first si^ht to be a great advantage. 
The Bengal system is invaluable for training rearers in a locality where silk-reanng 
does not exist^ and in the new spheres where silk-rearing has just commenced, 
such as Gwalior, the Sonthal Pergunnahs. and the Dai jeeling^ Division, 1 have 
advised the rearing of Bengal silkworms, which keep men continually in tr^ning. 
But when the mere pioneering is over, the Bengal method should be abandon^ 
and all temptation to take a second and a third crop avoided :— 

"(i) It is found troublesome guarding nulberry plantations from the attack 
of cattle. If there were standarc trees at Lister's grant, the deer 
could have done no harm. 
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'* (2) The tree-leaf yields a larafer proportion of silk. When mulberrjr b kept 
down to the neig^ht of beans or lucerne while the natural habit of the 
plant is to crow to a tree, the leaf is not f>roperly elaborated and is 
wanting in the proper nntritive properties which go to torm silk. The 
Deski silkworms of Bengal, however, are too weak in their jaws to 
thrive on the tree leaf, and for this the most degenerated species only 
is the Bengal mulberry more suitable. 

** (3) The frost of winter wul be too severs for the Bengal mulberry in cold 
localities. 

** (4) The Bengal mulberry, if it is allowed to grow tall, dies out, being closely 
planted. They have thus to be kept cut down three or four times in 
the year. This entails a twofold disadvantage. First, it exhausts the 
soil, and it requires heavy manuring to keep the plants in condition. 
Secondly, three or four cuttings of mulberry necessitated the growing 
of three or four crops of cocoons in the year. If selected seed is nsed 
there is not much chance of pebrine ruining the crops nnder such 
treatment. But the germs of fiacherie and muscardine whk:h propa- 

Sate readily do great damage if long rest is not given to the rearing- 
ouses: and as for pebrine, even when it does not ruin the crop, it 
does some harm. 

''(5) The Bengal mulberry gives rise to grasserie. Grasserie is of no conse- 
quence where the tree mulberry is used, but in Bengal it is epidemic in 
ctiaracter. When young worms are given nutritious leaf, and when they 
^w old if they are given more watery leaf, greaserie is the result. Uo 
m dry season a shower of rain at the last stage of the worms often 
means total lo»s from grasserie. ^ The consistency of the leaf growing 
on a larfi^e and deep-rooted tree is not changed so readily, and grasserie 
is, thenttore, of rare occurrence in countries where the tree mulberry 
is used. 

' (6) The outturn from an acre of Bengal mulberry is about 150 maunds. The 
outturn from an acre of mulberry trees which have attained their maxi- 
mum size, supposing there are 40 trees to the acre (I have recommended 
30 trees to the acre for Lister S grant for special reasons), is about 
1 30 maunds of l^hf in one^ cutting. A second and a third cutting are 
possible, but, as I have said before, more than one cutting should not 
De taken. An acre of land with 40 trees will yield one or two short 
crops of vegetables or areals which will bring an additional outturn. 

"(7) '"^^^ Bengal system of cultivation is costly, trees requiring little or no 
attention when they have once grown beyond pruning every second 
year. It may look stupki to allow a tree to grow for five years without 
making use oi the leaf, but this is the proper treatment and it is most 
economical in the long run. In Bengal, ii sericulture fails for a num- 
ber of years, mulberry fields get neglected and they cease to be mul- 
berry fields in no time. A mulberry tree when it has once grown is there, 
whe her silk-growing fails or succeeds, and it a1wa3rs invites fresh fefforts 
in rearing. The potential sericultural wealth of countries like Kashmir, 
the Panjib, and the North- Western Provinces^ where large mulberry 
trees abound, is always very- great and stable. In Ben^ two or three 
years of total faQure of cocoon crops may permanently ruin the industry. 
There will be nothing to tempt the rayats to take to it again. 

**(8) The Bengal cocoons uone are suitable for the Bengal mulberry, and Ben- 
gal cocoons are not worth growing if the superior annual cocoons can 
be grown. The annual European worms will eat the Bengal mulberry, 
but as it is wanting in nutiition they consume more of this than of 
this tree mulberry, and they spin comparatively poorer cocoons. The 
superior annual cocoons produce a high-class silk* the demand for which 
in European markets is great stable. 

** Conclusion,^fAessrs. Lister & Oo. have already introduced Pasteur's 
system of grainage in their establishment^ in the Dun, and when Mr. Far* 
rant comes back from Europe, I hope he will see the benefit of introducing the 
European system bodily and adopt exact methods of hibernation, incubation, housing, 
feeding", anid delitage» and teacn this system only to the rayats^ who alone will be 
able to do the rearing part of the industry so as to keep the debit and credit sides 
of their account in a satisfactorv conditk>n. I'he reanng of silkworms may go on 
■accessfuUy under the system of direct management, bu^ unless financial success is 
attained, the industry will not be established." 
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The above somewhat detailed report has been here given because of 
its linking together many facts that will be found scattered throughout 
the present article. Mr. Mookerji's report is, therefore, not alone appli- 
cable to the North- West Provinces. It will be found to convey opinions 
on many of the all-important aspects of sericulture, such as the manner 
in which disease should be coped with, the advantages of this system and 
of that of growing the mulberry, and the views held by Mr. Moolcerji as to 
sericulture being more successful as a peasant industry than when under 
European Companies. Below will be found Mr. Lister's view on this 
subject which is opposed in its entirety to that advanced by Mr. Mookerji. 

The reports issued by the Director of Land Records and Agriculture 
contain full particulars of the Government experiments in sericulture up 
to the date of the transfer of the farms to Messrs. Lister & Oo. The 
following passages may be specially consulted :— Reports, 1877-78, 11-12; 
1878-79, 21-23; .1880-81, lo-ii; 1881-82, 21-23; 1882-83,22; and 1883- 

84, 13' 

IIL-THE PANJAB, 

•The earlier experiments in the Panjib will be found fully dealt with by 
Mr. Qeoghegan and by Mr. Liotard. Recently an instructive monograph 
has been published on the subject of the Pan jab silk trade by Mr. H. O. 
Oookson from which the following passages may be here republished :— 

" The silk industry of the Province has undoubtedly declined since the establish- 
ment of the British rule. Silk fabrics are much less worn by the well-to-do classes 
than they were in Sikh times ; European broadcloth and cotton goods baring to a 
large extent taken their place. 

" At no time does the cultivation of the silkworm seem to have been carried on 
systematically by the Natives of the Province. Where sericulture has existed at all, 
it has been taken up rather as a means of adding a few rupees to the income of the 
household without incurring much outlay or invnlving much trouble, than as an 
earnest means of livelihood. Efforts have been made from time to time by European 
gentlemen to establish the industry on a firmer footing ; but the success achieved 
has been very small. 

** The silkworm is supposed not to be indigenous in the Panj&b, but to have been 
imported from Kashmir, or perhaps from Central Asia. However this may be, rlk- 
worm rearing has been carried on in a desultory way for many years in the low hills 
of Kingra, Hoshi&rpur, and Gurd&spur. The Haz&ra district would, doubtless, be 
equally favourable, as climates of almost any degree of heat or cold can be found in 
the district. The experiment has, indeed, been tried with some success by Oolonel 
Waterfteld when Deputy Commissioner of Hazira, but it was dropped after he 
left the district, and has never taken root. , 

*' The worms when first hatched require plenty of fresh young mulberry leaves. 
One of the difficulties that has to be dealt with at the very outset is in procuring such 
a supply. It is found that the country mulberry does not put forth younsr leaves till 
some 15 days after the eggs first disdose. To remedy this, the China and Philippine 
varieties of the mulberry, which come into leaf eariier, have been imported. It b 
found that the Philippme variety comes into leaf in the banning of February; the 
China variety 15 days later, and the country variety at the beginnmg of March. 

** These varieties have been planted in considerable quantities by the District 
Boards in Gurdispur and Kingra, and by Messrs. Lister & Oo., at Madhopur 
and Gurdispur, and by the late Captain Bartlett, in Nurpur, in the KAngra di8« 
trict The rearing of the silkworm requires considerable care and constant attention. 
Airy sheds, perfect cleanliness, fresh food, and a tolerably even temperature, are 
among the diief requirements, and it is owing to the want of these that so small a 
measure of success is obtained among Native rearers. The worms, unless kept per^ 
fectly clean, are liable to epidemics which carry them off in large numbers ; excessive 
heat also developes in them a kind of apoplexy which is invariably fatal. It is 
probably owing to the excessive heat of Chanea Manga that the attempt by the 
Forest Department to create a silk-rearine industry there has not proved a success. 



A temperate climate appoars to be essential. The improvement in the character of 
the silk that can be effected by even an ordinary amount of care is well illustrated 
by the report made on some cocoons reared under considerable difficnties in the 



cted by even an ordinary amount of care is well illustrated 
ome cocoons reared under considerable difficnties in the 
kkngra district, by Mr. James Montgomery, which were said to tiave struck 
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competent authorities as of a quality extraordinarily good to have come from India. 
This was in 1876; since then Messrs. Lister & Co. esUblished their silk filature 
at Madhopur, in the Gurd^spur district. Considerable capital was put into the 
business ; larife rearing sheds were raised at Gurdispur, and plantations of the 
Tarious lands of mulberries were made. The experiment at one time promised consi- 
derable success, the quality of silk produced was much superior to that ordinarily 
Produced by the NatWe growers, and gained first prizes at the Nurpur and Pathin- 
ot exhibitions, held yearly } notwithstanding this, it has now been closed. This 
fact, and the death of Oaptain Bartlett, who took much interest in the industry 
in the neighbouring district of Kingra, is a blow to sericulture in the Pan jib, from 
which it is not like^ to recover. 

" Sericulture on a large scale, requiring considerable capital and the use of 
machinery, does not so far seem to have proved a success. The only chance seems 
to be to try and improve the already existing cottage industry, by showing the 
people the advantage of cleanliness, of better ventilated sheds, and more constant 
attention. At present the rearing is almost entirely carried on by Kashmiri colo- 
nists, and notwithstanding the efforts made by Government to encourage the industry 
by giving prizes for the best cocoons exhibited annually at the Nurpur-Pathinkot 
Coo>on Exnibition, the industry seems to be flagging more and more every year. 

" The species usually reared is supposed, as said above, to have come from 
Kashmir. Foreign eggs can, however, now be procured. Mr. Coldstream^ 
in his excellent report, gives a history of the introduction of foreign varieties of the 
worm into theGurdispur district, about twelve years ^o, by Mr. F. Halsey. Since 
then the French, Italian, Chinese and Japanese varieties have been cultivated by 
Messrs- Lister & Co. It is said that the French variety is most suited to the 
climate of the Pan j&b, though some of the Tahsfldirs and others, who have made 
experiments, have given the preference to the Japan variety. There seems no doubt 
that foreign eggs require more care than country seed; the people, however, ruidily 
admit that the silk produced from^ the foreigo species is both better in qualiw and 
more in quantity than that obtained from the country cocoon. The number of 
people employed, or who give a portion of their time to silk-rearing in the two dis- 
tricts of K&ngra and Guidispur, is said to be 551; this is probably somewhat under 
tlie mark. 

''The above remarks refer entirely to the silkworm proper. Experiments were 
made some years ago by Mr. Coldsti'eam, as Deputy Commissioner, Hoshiirpur, 
in domesticating the tasar (Antheresea slwalika*). The report furnished by him in 
188^ is printed as an apj>endix to thu monograph. The result of his experiments seems 
to snow that with patience considerable success in the production of Tasar silk is 
possible. Messrs. Lister & Co. are also believed to be making experiments, 
the result of which is not at present known. 

*' From the above account of the silk-rearlng industry in the PanjAb, it will be 
obvious that a sufficient quantity is not produced to meet its requirements. The 
deficiency is made up by importation. The chief manufacturing centres are 
Amritsar, Lahore, Mooltan, and lullundur. The silk grown in Kdngra and Gurdis- 
pur is, very little of it, wound in those distrkrts; the cocoons are sent to the market and 
letch about Rt-4 a seer according to the figures given in the Kdngra report; and a 
price varying from R350 to R40 per maund according to quality as given in the 
Amritsar report. 

"The first process is the unwinding of the silk from the eocoon, and separatrog 
the different qualities of fibre, and winding them on different reels or uras, Tm 
cocoons are boiled in water, and then two or more fibres aie taken, according to the 
fineness or coarseness of the strand required, and reeled on to a small liraeel or 
spindle (wn) : the silk is then made up into skeins. Imported silk is found to be so 
faodly wound, as to require this process to be done over again before dyeing. 'I he 
quality of the thread is tested by passing it through the finger and thumb, and the 
reelers, or ^tf^^A^osf as they are called, become wonder- 

1/?' ? it . *"■"""*" fully adept in distinguishing the various qualities. A maund 
word for tOk. ^ J^ cocoons wifl yield from 8 to 10 seers of fine silk, with 

a value of f rom R4 to R30 per seer according to quality, besides a certain amount of 
wastage, which is used in embroidery and lor stringing ornaments, and is worth from 
R3 to R5 a seer. 

*' The raw silk that is imported into the Panjib comes principally from three 
•ources^(i) from Bengal, (a) from China by Bombay, {%) from Yarkand and 
Bokhira. The last is the most extensively import ed, and is the kind chiefly used in 

• A Uxai variety at most of A. paphia. Ctmf, with pp, 79, 2^, --Ed,, Ditt. Econ . 
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Amritsar, the chief centre of the trade. It is imported in iketns, y^low or white, 
according to the natural colour of the silk, and in appearance is quite dull and gloss- 
less, full of dirt, and has apparendy been steeped in some form of size or starch, 
giving it a coarse appearance like horse-hair. 

** These skeins are handed over to the patpheras to clean and wind. The illus- 
tration accompanying the Amritsar report will show the process, and the machinery 
used. Both will be found described on page 58 of Powell's Panjab Manufac- 
tures. The skeins are first stretched on a ckarkka, and then wound off on to 
different uras, or parailas, kccordin^ to the quality. Should the thread breaks it 
is joined with the tongue. After dyeing the silk is frequently roughly wound again. 
As it passes through the winder's hands, impurities are separated, and a gloss is 
given to the silk. 

" The total reported number of paipheras or winders in the Province is 2,755 ; this 
is probably an under-estimate. I ney earn on an average from 3 to 6 annas a day, 
getting from 8 annas to R3-8 per se-r of silk wound according to the degree of fiae- 
neas of the thread reeled. They are, as a rule, paid by the piece and not by the 
day. According to the Deputy Commissioner, Lahore, tnere are three qualities of 
thread, the tdni, the peia, and the kachar. The tani is «aed for forming the 
strands of the warp, and frequently undergoes another process, that of twisting two 
threads into one at the hand of the tau»i before being woven. The Deputy Conr- 
missioner, Gurdispur, gives five different kinds of thread, or rather threads of five 
different qualities, which are often wound off from the same skein. They are — (t) 
H^a^fa, used for the woof; (2) Tani; (3) Makhtul;^) Khota; (5) Shisk Mahal. 
Nos. 3 and 5 are the caa«*est. There are other local names in other districts, which 
denote rather difference of quality than difference of origin. For instance, the 
Deputy Commissioner, Ludhiana, gives the following : — (i) Singal, which sells at 
from 3i to 5 tolas the rupee; (2) Abu, a coarser quality, sold at from R7 to R12 
per seer, and is used in weaving the ordinary dotn ; (3) Pat, used extensively in 
embroidery. 

** By far the greater part of the silk manufactured in the Panj&b is imported 
from Bokhira, the best quality of which is known as Wardan,** 

Mr. Oookson furnishes certain particulars of the silk manufactures of 
the Panjib. From the impossibility of discovering particulars regarding 
all the Provinces of India the author has thought it the better course to 
practically omit from the present paper the Indian manufactures of silk. 
A considerable amount of information on that subject will, however, be 
found in the Journal cf Indian Art and in Sir George Birdwood's 
work — Industrial Arts of India, The seats of the Panjdb manufactures 
are Amritsar, Jullundur, and Mooltan. 

Mr. N. Q. Mookerji furnished {August 1890) the following review of 
the position of sericulture in the Panjab :^ 

" History and Traditions. — ^The history of sericulture in the Panj&b is wrapped 
up in still greater obscurity than that of Kashmir. The modem Native traditum 
traces the silk industry of the Province to Bokhara and Kashmir. A belief, however, 
is prevalent among the Native peasantry that the hill districts of the Panjib are 
suitable for raisinpr silk. It is more than probable that sericulture has been only 
revived in the Pan]&b within the last 50 years — that the industry had existed in very 
ancient times, but (lad gradually decayed. The manufacturing industry is still con- 
siderable, although, before the introduction of the Britbh rule, it used to be in a 
still more fk>urishing condition (vui^Oookson's Monograph on the Silk Industry of 
the Panjdb, 1886-1887). That the Panj&b is a good field for sericulture will be 
apparent from^ the fact that even now 25 to 30 lakhs of rupees' worth of silk is 
manufactured in this Province, chiefly in the neighbourhood of Amritsar. Ancient 
traditk)ns favour the idea that silkworm-rearing was practised in Northern India by 
mountain tribes. They are mentioned by Manu and in the Mahabkarata, I am, in 
fact, inclined to believe in the ancient tradition that it was from Sirhind (accepting 
Captain H Utton's etymology Sir-i-fiind, or northern part of India,if that is neces- 
sary; that silk was first imported into the western countries of Asia and Europe. 
M. Boitard, a French writer on the subject, believes, that it was from Sirhind and not 
from China that the monks in the reign of the Emperor Justinian obtained the 
eggs of silkworms. Thesamewriter, however, follows the popular belief that the silk- 
worm and the mulberry tree were introduced into India as exotics, and giv^ this 
imaginary description of their introduction from China into the Gangetic plains, 
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which the writer erroneously believes to be particularly suitable for silk industry, 
overlooldni^ the fact that all the natural advantages for sericulture exist in the 
Hiroilayas:— 'The Chinese not finding a sufficient consumption of the article at 
home, sallied forth from behind the Great Wall in order to exchangfe their silk for 
the perfumes and spices of the Hindus. The superb climate of the Gangetic Pro- 
vinces was far too favourable for the culture of the silkworms for the people to 
remain long indifferent to the advantages to be derived from the introduction of this 
new species of commerce, and accordingly, in spite of all the precautions of the 
Chinese, the mulberry tree and the silkworm were speedily acquired and introduced to 
increase the riches of the fertile plains of Hindustan. ' That the Hindus carried on 
traffic in silk with the Persians long before the Christian era is allowed by this 
writer. Oaptain Hutton alludes to another incident in his notes on the silkworms 
of India (p. 7):— 'The town of Turfan in Little Bokhdria was for a long time the 
rendexvous of the caravans coming from the west, and the principal entrepM for the 
silks from China.' [Captain Kutton here assumes that the ancient land of the 
Seres was the modem China.] 'This town was the capital of the Seres of Upper 
Asia, or of the Serica of Ptolemy. Driven from their country by the Huns, these 
people establi^ed themselves in Great Bokhiria and in India, where they founded 
among other colonies that of Sirhind, in the ancient kingdom of Delhi, where they 
applied themselves assiduously to the rearing of silkworms. ' The Chinas, Hunas, 
and Pamdrakas (the last word meaning silkworm-rearer) are mentioned in the 
Sanskrit literature as mountain tribes of the Himilayas who reared silkworms. 1 he 
Hindu silkworm-rearing caste of Bengal is still known as Pundarikaksha, and there 
is no doubt that silk-rearing was a recognised indigenous industry in the Pan jib, 
chiefly in days gone by. 

" Recent Establishment of the Industry. —Be that as it may, the present infant 
industry of the Panjib is wholly the creation of the British rule. Civil, political, 
and military officers have, since the commencement of British influence in the 
Province (1836), taken a lively interest with a view to the introduction of this indus- 
try in suitable localities. These efforts have been described by Baden Powell, 
Oeoghegan, and Liotard in their excellent reports. Following in the wake of 
British enterprise, silk-rearers from Kashmir came and settled^ near Gurdispur, 
.which is now the centre of the silk-rearing industry of the Pan jib. This has nad 
great effect in introducing the industry among the vills^es. The industry has been 
decaying for a number of ^ears on account of the silkworm plague, aided by the 
corrupt system of rearing m vogue, introduced no doubt from Kashmir. The 
number m silk-rearers has now dwindled down to only about 600, and thev are 
confined to the districts of Kingra, Gurddspur, and Hoshiirpur. Measrs. Lister 
& Oo. have had to close their filature at Madhupur in consequence of this decay, 
and the cocoons reared in their own establishments at Gurdispur, Gulpur, and 
Sujanpur are sent to the Dun for reeling. A great many of the village rearers stilt 
continue to do the rearing nmply with a view to getting prizes in the Pathdnkot 
Exhibitkm, which, I believe, will not be held from next year. But I look upon this 
decay as a temporary one, destined to revive shortly, as Messrs. Lister & 
Oo. have now made arrangements for the supply of seed selected by Pasteur's 
system. The industry having been taken up by the people, it is bound to spread 
when once they get healthy seed. Instruction should be given to villagers bow to do 
the rearing in a healthy manner, and they should be also told that it is bad economy 
rearing too much. One or two ounces of seed is apple for one rearer. Now the 
practice is in the Panjdb, as in Kashmir, to rear from several seers. But when the 
seed is good it stands a good deal of rough treatment, and, whether any special 
Instructions are given or not, the industry must be considered as standing on a firm 
basis in the Panfib. provkled, of course, that villagers use healthy seed. That the 
industry has achieved such a footing within 50 years is not to l>e considered as a 
trifling matter when it is borne in mind how dincutt it is to establish a new industry 
among the peasantry in a country like India. The attempts at the introduction of 
the industry were mosdy of a spasmodk character, and they were made chiefly by 
Government officers whose hands must have been very full witn their ordinary work. 
The success achieved, therefore, in the Pan jib isnot oy any means to be ignored. 

** Dijfflculties of Experiments »^\\. will be well to describe here the principal diffi- 
culties experienced by the promoters of this industry, so that they may be avoided 
in future undertakings. 1 hese difficulties couM have been all overcome, and the 
failure that took place in certain cases need not have taken place :— 

"(1) Eg^msomeof these experiments hatched before mulberry was out. 
This, for instance, took place this jrear in the Dun, where the young 
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worms ware fed for ten days in January on lettuce leaf. If the experi- 
menters knew how to retard or accelerate the hatching of eg^s accord- 
ing to will, they would not Have experienced this difficulty. 

"(3) E|^g8 went on hatching for a long time in nearly all these experiments. 
Even and complete latching, however, can be always secured bv adopt- 
ing proper methods of hil>emation and incubation, as illustrated in Uie 
present year's experiment in Kashmir. 

" (3) Diseases spoilt many of the rearings; but if their nature had been under- 
stood, the worst of them, pebrine and muscardine, could have been 
avoided altogether, and the others kept within bounds. 

** (4) No arrangement was made in most of the experiments to secure even 
temperature (about 75^*) throughout the rearing, next to healthy seed 
this being the most essential condition for a successful rearing. It is 
cheap enough keeping the temperature of a room at about 75°F. in the 
cold weather, but it is almost impossible to keep a rearing-house at thb 
temperature when the outside temperature in the shade varies from 90'^ 
to I io°F. Not hastening on the rearing when the temperature was 40^, 
50% 60°, or 73^F., it generally took two cr three months for worms to spin 
cocoons, whereas they ought to do it in about 35 ^ days. The conse- 
quence was that towards the termination of a rearing the heat became 
too intense for a successful crop. There is scarcely a^ place in India, 
however, where a temperature of 75*T. cannot be obtained by adopting 
simple methods of heatmg up the room for 35 to 40 davs, whether it is 
called summer or winter at the particular locality, in one district this 
temperature may be easily secured in Januar^r, m another in March, 
while in a third in July, but it is verv essential that the proper season 
should be chosen for each locality for the rearing. 

** (5) Some experimentalist found the indigenous mulberry more suitable than 
the China or Philippine mulberry ; others found the latter more useful. 
Here, again, a knowledge of what the silkworms require at the first three 
stages and what at the last, would have saved Government and private 
parties importation of foreign species of mulberry which are in no way 
superior to the indigenous variety of the MoniS alba» which grows 
abundantly in the Himilayan and Sub-Himilayan districts. The split- 
leaf kind of the indigenous mulberry is suitable for young worms and the 
thick whole-leaf kind for the worms in the last stage. Wherever silk- 
worms are reared, there shou\d he three ireesof the latter kind to one 
0/ the former kind, if success is desired. 

** (6) The experiments were too soon abandoned in some cases where the 
experimentalists themselves were just learning, by failures and successes, 
the proper conditk>ns of rearing. A sustained effort on a small scale is 
much better than an experiment conducted on a large scale for two or 
three years ending in big failures. 

" (7) Experiments were too often conducted with hired labour and found im- 
practicable, being expensive. If they were conducted through rayats, 
this objectk>n would not have appeared. 

" Commercial Speculations, ^The local consumption of silk in the Pan jib is 80 
enormous, and the general result of all the experiments in rearing cocoons locally 
has been so satisfactory, that European capitalists have of late years appreciated 
the importance of raising the raw materials in the Panjib. Of these recent 
commercial speculations Mr. Halsey's seems to have been the most successful. 
Mr* Halsey worked on rounder principles than his successors (Messrs. Lister 
& Oo.) Mr. Halsey gave the rearers seed, secured for them trees belonging 
to Government on road and canal skies, made also small advances of money, and 
then bought their cocoons at reasonable prices and reeled them in a filature which 
he had etected. Mr. Halsey lived only for three years to carry on his experi- 
ments, which have been since taken in hand by Messrs. Lister & Oo. 
During this time he purchased 250 t04oomaund8of green cocoons annually from 
the rt^ats, 

" Messrs. Lister & Oo. have now carried on sericultural enterprise in the 
Pani&b for ten years, but without attaining commercial success. The abandonment 
of Mr. Halsey s principle of keeping the distribution of seed and the reeling of 
cocoons in his own hands and getting cocoons reared by villagers working under a 
certain amount of 8upervisk>n is, in my opinion, the cause of the failure. 
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** Messrs. Lister & Co.'s doings in the Panjdb.-^" The rearing in the 
Panjib and in the North-Western Provinces is now conducted on similar lines, and 
as 1 had already spent a month at the Company's establishment in the Dun, I simply 
paid a vbit to their establishment at Gurdispur to see if there was any peculiarities 
to notice with regard to the enterprise in the Pan jib. These 1 detail below :— 

«*(i) The rearinsf-houses are situated at inconvenient distances for the supervi- 
sion by one mana&rer. They are separated from one another Iw distances 
of several miles, being located in three different towns, vm., Gurddspur, 
Gulpar> and Sujanpur. 
•• (a) There is a want of proper supply of mulberry dose to the rearing- houses. 
There are plantations no doubt, but the planting has been done so thick 
that the leaf is not suitable for worms in the last and vorscious stage. 
As a matter of fact the manager prefers using leaf from the trees 
growing on road and canal sides. But carting it from a distance favours 
the generation of flacherie in the nurseries. 
*' (3) There is no arrangement in the rearine-houses, either here or in the Dun, 
for keeping the rooms warm at the early stages of the worms nor cool at 
the last stage of the worms. Large rearing-houses, inequality ot tern- 
perature, great heat at th^ last stage, and leaf coming heated m carts— 
all these mean unavoidable loss from flacherie. The inequality of tem- 
perature, however, is not so great in these Panj&b rearing-houses as in 
those in the Dun. 
**(4) There is no necessity in the Panjdb to carry on rearing directly under the 
Company's supervision as there is in the Diin where the industry is 
unknown among Natives. It is enough to rear a small quantity of worms 
only tor seed purposes, and this rearing will serve as an example to the 
Natives for rational treatment of the worms. 
*• The present year* s crop, — This year fresh seed was imported for the rearing both 
in the Panji^b and in the Diin, as last year the crop suffered very much from pebrine. 
In the Panjib 24 ounces of Smyrna seed and 26 ounces of Bengal seed were used. 
No disease was noticed in the crop from the Bengal s^. With regard to the 
Smyrna seed, it was remarked by the manager, in his letter dated the 5tn June, that 
six ounces of it did not hatch, and that the last lot of worms died of flacherie.^ From 
the Bengal seed 6 roaunds 24 seers of cocoons were obtained, and from the Smyrna 
seed 5 maunds and 7 seers. The weight was evi iently taken after the cocoons were 
kOled and dried, or else the result wouM be extremely poor. When I visited Gurdis- 

Sur the rearing of the Bengral had finished and hadf prov^ very satisfactory. The 
myma worms were also spinning their cocoons and the whole lot looked very healthy. 
In searching the litter through and through, I discovered a few worms with flacherie. 
On enquiring of the manager. I was informed that cleaning was done only once during 
each month, and that if he haa to do the cleaning every other day when the worms were 
small, and daily when they were large, he could not do the rearing at less than R20 
per maund for labour alone, whereas his instructions were to spend only about R9 
per maund for labour. My suggestion was that he could do the cleaning as cheaply 
it he introduced the nets 1 used in Bengal. The first cost would not be prohibitive for 
any but the poor rayats, I am not surprised, therefore, that since 1 came awav from 
Gurdispur flacherie did soipe danuige to the crop, as the germ that causes this disease 
IS the ordinary germ of fermentation of mulberry. 

** Concluding remarks, ^Xn conclusion, let me repeat that Messrs. Lister & 
Oo.'s efforts in the Panjib should be confined to the distribution of cellular and in- 
dustrial seed among villagers, encouraging the rearing industry among them, keeping 
up a few model rearing-houses for rearing cocoons for seed purposes only, and reeling 
the cocoons purchased from the villagers. 1 he Company ought to be satisfied by this 
time that cocoon-rearing, except as a cottage industry, can never pay." 

Kashmir. 
Incidentally reference has been made above to the silk of Kashm(r,and 
the author has repeatedly expressed his conviction that if India is ever likely 
to produce BomDyx mori silk in competition with the produce of France 
and Italy, it will he by the extension and improvement of sericulture of 
Kashmir more than by effort being expended with that object in view 
within the limits of British India. Mr. Liotard's Memorandum will be 
found to contain many details regarding Kashmir silk. Mr. N. Q. 
Mookerj?, the most recent writer on the subject of Kashmir silk (Report cf 
Tour of Inspection^ August 18^0) furnishes much useful information an 
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offers many practical suggestions for future guidance. Space can only be 
afforded for one or two passages of his report, however, of which the follow- 
ing facts and theories r^arding the history of sericulture in Kashmir may 
be given :— 

" Before 1869 the silk industry of Kashmir had existed in the unoreanised crude 
state in which it had probably existed for centuries, from the days when oactrian silk 
was exported to Damascus and other centres of manufacture. There is little doubt 
that Kashmir formed a part of the ancient kingdom of Bactria before the Christian 
era, and that some of the raw silk that found its way to the west came from Kashmfr 
also. Nothing, however, is known in Kashmir about the origrin of its silk industry 
beyond the fact that it is very ancient, and that it is intimately connected with that 
of Bokhira, with which it has always had interchange of seed and silk. 

** In 1869, under the orders of the Maharaja, Babu Nilambar Mukerji under- 
took the organisation of this industry on a systematic basis, and within eight years the 
industry was put in a most flourishing condition. The income of the State jpradually 
rose to five lakhs of rupees in one year according to the report ot Babu Rishibar 
Mukerji, the present Director of Kashmir Sericulture, the gross outturn, however, 
of the best year (1876) being about one lakh of rupees acooraing to the table ghren 
by Mr. Llotard (page 54). I was veryimuch struck with the number and magnifi- 
cence of the reanng-houses and factories erected by the State at this time of the 
prosperity of the industry. The number of native rearers increased enormously, and 
the industry being a State monopoly, the whole was put under a centralized system of 
control. This was both the source of weakness and of strength of this industry. 
Under this centralized system bad seed resulted in general calamity, which would not 
have been possible if the industry had remained in the old unorganized condition 
(each rearer choosing his own seed). Pebrine was introduced into the country with 
the highly domesticated though superior foreigpa cocoons from Europe, China, and 
Japan. The artificial system of selection introduced by Pasteur to avoid pebrine 
became a necessity when the foreign breeds were introduced, and, owing to the 
absence of this system and the evil methods of rearing which were in practice, the 
source of seed suppl)[ became also the source of the silkworm plague, and the down- 
fall of the Kashmir silk industry was, therefore, so precipitate and complete. The 
industry, which was put on a new basis in 1870, was nearly gone in 1878, and in 1879 
it was virtually abandoned by the State. The foreign cocoons were no doubt richer 
in silk than the indi^^enous coooons, but the latter had a native vitality of their own 
belongfing to a country that was peculiarly adopted for sericulture, and the intro- 
duction of foreign cocoons without the system of grainage proved to be the ruin of 
the Native industry. 

"In 1888, when the Government of Bengal had laid the foundation of resuscita^ 
ting a decaying industry, the Kashmir Government also determined to do likewise, 
and in December of that year Babu Rishibar Mukerji, Chief Judg6 of Kashmir, 
and brother of Babu Nilambar, visited Berhampur with the object of enquiring 
how the sericulture of Kashmir could be revived. From hisdescriptbn of the plague it 
seemed to have been nothing else than pebrine ; and as the system was centralised, 
I assured him that it would take but two seasons to revise the silk industry of Kash- 
mir completely. The question of pebrine was as easy of solution in Kashmir as it 
was in Europe, and I assured Mr Mukerji that the difficulties experienced in Ben- 
gal would not be experienced in Kashmir. 

** A few words of explanation are here necessary to show how it is that Pasteur's 
system answers so well in cotntries where the European or annual silkworms are 
reared, and that it does not seem to answer so well in Bengal. In Bennil, nowhere 
in the silk districts is a longer rest than that of three months allowed, tnough a rest 
of seven or eight months is absolutely necessary to kill the germs of pebrine. This 
rest is naturally obtained where the silkworm eggs take about nine months to hatch, 
and if the seed used is free from the germs of pebrine (a condition which is easily 
secured by cellular selection), there is nothing to fear from the disease producing 
germs that might have abounded in the previous year. In Bengal, however, the 
germs of infection are always being renewed, and they are always present in their 
nascent and virulent condition. So in Bengal it is not a question of mere heredity, 
of which Pasteur's system is a complete selection, but of infection, which a gale or 
a bundle of leaf may bring into a rearing* house, where, notwithstanding the use of 
pure seed, loss from pebrine may take place. 
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*• There was thus no infection to fight with in Kashmir, and Pasteur's method was 
as easily applicable there as in Europe. There were no disturbing elements, such as 
the flv pest, or unsuitable dimmte, or immt)per leaf, to throw one out of calculation, 
and the question of improving Kashmir silk simply meant that of using seed selected 
by Pasteur's method. 

'* To make sure that it was pebrine that was the cause of the sudden decline of the 
silk-trade in Kashmir, 1 requested Mr. Mukerji to send me a little seed on 
his return to Kashmir. This seed arrived in February 1889 and hatched well, but 
by the mkldle of March the worms nearly all died of pebrine. In my letter dated the 
25th March 1889, which appeared in the Englishman dated the 29th March, I said 
about the rearing from the Kashmir seed : ' I have also finished the rearing of about 
10 ounces of eggs sent from Kashmir, where the silkworm plag^ue was most intense 
last year, and, as will no doubt be heard two months hence, will be more so this 
year.* In my letter dated the 16th April, which appeared in the Englishman of the 
19th, I sakl : ' When the rearing in Kashmir this season will be over, he will find 
that my forecast reg:arding this crop will also come true. Here more than 95 per 
cent. 01 the worms will die before spinning, in spite of the careful arrangements un- 
dertaken this season by the Government of KashnuV in the rearing of the worms.' 

** Mr. R. Mukerji, in his report of the rearing in May from the sime seed, 
writes : ' In April 1889 I collected three seers of eggs from the rearers with the object of 
rearing them under my own supervision in the State nurseries, and for this purpose 
I selected three nurseries in three different places. My object in rearing them^ in the 
State nurseries was to do away with the objections regarding improper ventilation, 
lig'ht and other inconveniences usually found in the rearers' houses here, so that it 
might not be said that the worms died more for not being properly looked after and 
treated than from any disease. The worms in thn above nurseries appeared to be in 
very satisfactory condition up to the third moulting, but, unfortunately, soon after it 
they showed signs of decay and a deplorable loss took place at the tourth stage.' 
The rearing was done with special care in Kashmir, as the authorities were warned 
of the failure, and the failure was as pronounced in villages as in the State nur- 
series. 

"The collapse of the industry being now certain, the State agreed to try 
Pasteur's method the very next season, that is, the one that is just over. I wrote to 
Signor Susani of Italy to send 100 ounces of purely cellular seed and of the three 
best classes of cocoons, vim.f round, white Chinese, whk:h was recently ^tting into 
Such favour in ItaJv and France, and.Italian white and yellow cocoons specially reared 
and selected by Signor Susani. I advised Signor Susani to send the seed by 
post and not as cargo, to pack it up in a particular manner, and to see that it Jeit 
Europe before the cold weather set m, for, if once hibernation took place, the deve- 
lopment of the embryo must go on unchecked until the hatching or death of the 
worms. How important these precautions were would be apparent from the fact that 
out of the three consignments of eggs received from Europe this year for the Kash- 
mir experiments only this one consignment of 100 ounces arrived safely and gave 
perfect result, while of the other two the eggs in the one had hatched on the way and 
in the other got smothered and arrived dead. 

•* In fact, the siSccess of the Kashmir experiments this year was wholly due to the 
100 ounces of seed obtained from Susani's. The State also got a consignment of 
seed from Bokh&ra and another from China for this year's experiment. Both of 
these I found badly pebrinised, and I advised that they should be reared 20 or 30 
miles away from Susan i's seed and promised failure from these seeds. The China 
seed failed almost completely, 2 seers and 3 chattacks of cocoons being the result of a 
quantity of seed which was not measured, the eggs being attached to pieces of paper. 
From the Bokhira seed (4 seers and 12 chattacks) only 8 maunds 12 seers and 12 
chattacks of cocoons were obtained when there ougnt to have been about 150 
maunds, if similar result to what was obtained with the seed from Susani's had been 
obtained with the Bokh&ra seed also. From the 100 ounces (about 3 seers) of seed 
from Susani's 64 maunds and 26 seers of green cocoons were obtained ; of this 1 
seer 2 chattacks and 4 tolas of seed, or about 37^ ounces that was reared in the State 
nurseries gave 35 maunds 14 seers and 14 chattacks of cocoons, and the i seer 15 
chattacks and 1 tola or about 62 1 ounces reared by villagers gave ig^ maunds 1 1 seers 
ol cocoons. The seed used was the same, and yet the result obtained in the State 
nurseries is far superior both in quantity and in quality and equal to what is obtained 
in Europe. 
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"The followin|f table g^es a comparative view of the relation of the produce to 
the seed used in iCashmfr and Jammu this year and in some other years : — 
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Quantity of 
eggs used. 


Quantity of 
green cocoons 
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The figure given in 
Liotard's report 
for 1876 is 10,0254 
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The improvements introduced in the system of rearing in the State nurseries this 
year will l)e obvious from the above table. What the defects of the Kashmir system 
are, and whatlimprovements 1 found successfully introduced by the Silk Superintend- 
ent, a man who was trained for over three years at Berhampur, will be found in my 
preliminary report, of which 1 enclose a copy. The introduction of the clearing 
nets, of chopping up of leaf, and regulation of temperature day and night throughout 
the rearing season at 75*^., were the principal improvements. The method of hiber- 
nation adopted was also very exact, and the method of incubation was not the ordi- 
nary European method, but that invented recently by Signer Chrici, and which was 
described in the Ballefin des Soies et des Soieries dated the 1st June 1889. The 
method is much simpler than the ordinary European method, but quite as effectual. 
Instead of raising the temperature gradually from 32*'F. to 75°F., the eggs as soon 
as they were brought out of the refrigerator were put in a room which was kept 
uniformly day and night at the temperature of 75*'F. Daily to raise i° or i** is a long 
and a tedious process, and the hatching under Signer Chrici's method was found to 
be as complete and uniform as wit the ordinary European method. This is an ex- 
cellent confirmation of the view put forth by Chrici, and there should be no hesita- 
tion in future experiments to adopt this asT the proper method of incubation instead 
of the one still practised in Europe. 

•* 1 stayed only thirteen days in Kashmir— seven days being spent in villages and 
six at Srinagar. The arrangements for the rearing were so good that I assured the 
Resident there was no use my staying there to see to the end of the crop, and that 
the rearing was perfectly safe in the hands of the Superintendent and controlled by 
Rishibar Babu. The results have, happily, borne out the pormises of success." 

IV. -BOMBAY & SIND. 

The various attempts which have been made to introduce the rearing of 
mulberry silk in Western India may be said to have established the hope- 
lessness of the enterprise. The reader should consult Section II. of 
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Mr. Geoghegan's work, and pp. 56-58 of Mr. Liotard's Memorandum. 
It may at once be admitted that the chief Bombay silk interests are ion« 
nectea with the power loom mills which run almost exclusively for the 
Burma market. In the review of the trade below will be found particulars 
regarding the consumption of silk in the Bombay City Mills and by the 
local manufactures of the Presidency. 

The Gazetteers of Bombay contain numerous articles on the silk manu- 
factures, but Thana, Nasik, and Poona are the most important. The fol- 
lowing references to instructive articles on Bombay Silk may be con- 
sulted : - Surai^ Il'tiyg > Kaira, IIL^ 54 ; Ahmedabad, /l^., 135 2 Cutch, V,, 
£26; Kolaba, XL, 131s Khandesh, XI/„ 186 ; Thana, XJIL, Ft, L, 379^ 
384 J Nasik, XV Lf 155 J Dharwar, XXII., 37s * Poona, X Fill., 6s, 185: 
Bijapur, XXI I L, 371. 

Though si)k>culture has made less progress in Bombay than perhaps 
in any other Province, Western India can boast of having given the sub- 
ject a more searching and patient trial than has been the case with the prov- 
inces of India generally. So earlv as 1838 Signer Q. Mutti was Superin- 
tendent ot Silk Culture in the Deccan. In his Guide to Silk Culture, 
Mutti furnishes much practical information of great value. That work 
will be found in the Transactions of the A gri. 'Horticultural Society of 
India, Vol. VI., pp. 14.9-197. Tavernier devotes a special chapter of his 
highly instructive book of travels in India (published in the seventeenth 
century) to the Bombay silk manufactures. Speaking of the rearing of silk 
in *• K^simbazar '* in Bengal he remarks of the surplus stock that, after 
supplying the Dutch merchants and those of "Tartary," '*all these 
silks are brdught to the kingdom of Gujarit, and the greater part 
come to Ahmedabad and Surat where they are woven into fabrics.'' 

v.— MADRAS. 

It may be said that Mr. Qeoghegan^s report on the experiments con- 
ducted in Soalhem India and Mysore, with a view to introducing mulberry 
silk culture, fully exhausts the subject Mr. Liotard gives the following 
further particulars :— 

" The egrgs procured from Messrs. Lister & Oo. and tliose from Kashmir and 
China were distributed hy the Madras Government for experiment to the Superintend- 
ent of the Government Farm at Sydapet, to the Superintendent of the Jails at Coim- 
batore and Rajamundry, and to Dr. ohortt at Varlcand in Salem. 

'^The report of the trial at Sydapet does not make any mention of the quantity of 
egtjTs tried, or of the date of hatching, mode of rearing, or quantity and quality of 
cocoons produced. The trial was made some time in the month of February 1883. 
The only information jriven is the following :— 

•* In connection with Lfster & Oo.'s eggs, it is said that ' the results seem to 
show that it is possible here in the colder months to rear silkworms ;' but that very grrave 
doubts exist * whether any satisfactory commercial results can be obtained in conduct- 
inf? sericultural operations under such adverse circumstances as must be encountered 
in this vicinity,* The average maximum temperature during the trial was 88*^°. The 
cocoons obtained averaged 1,800 to aft, and ioz. eg^grg were produced , which have 
been kept for further trials. 

'* In connection with the Kashmir and China eggs, it is stated that the whole of the 
worms died from the effects of the high temperature, which ranged during the trials 
between 93*2® and 94*8**; and that possiblv the condition in which the eggs ai rived, 
combined with the fact that the eggs were from climates differing widely from that oi 
Madras, may also have contributed to the unfavourable result. 

"On the question of the food-supply for the worms, it is said that there was 'a 
number of healthy acclimatised-bushes, and that an abundance of mulberry leaves 
enabled the worms to be well fed during the whole experiment. 
^ The Superin^ndent of the Coimbatore Jail reports more details, and the follow- 
ing is a summary thereof:^ 

" ' Lister & Oo 's eggs : a ozs. received on 23rd January. Many ef the eggs had 
liatched. Five thousand two hundred and thirty worms obtained in all, none died ; 
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cocoons finished by the 27th February; the food was of course mulberry leaves, bnt 
the variftty used .is not mentioned. Temperature of the room durioff the rearing 
ranged from 75® in the morning to 85** in tne afternoon. Five thousandone hundred 
and thirty of the cocoons were reeled off, giving \o\ ozs. of silk ; the remaininsf 100 
cocoons were set aside for breedingf. The first cocoon opened on the 5th March, and 
the laying of the eegs was completed by the 8th idem. The eggfs of this brood 
have been kept for the continuance of the experiment. The eggs ot one of the mothtf 
were found to be 30. 

'* ' Kashmir egg's: 3 ozs. received on 3nd March. Hatched between 4th and lotb 
idem. Variety of the mulberry leaf used is not stated, but the supply was ample. 
Temperature of the rearing-room was from 80® to 90°. The worms lived on throug^h 
the different sta^s of their growth till they commenced to spin on the ist April, 
when an epidemic broke out amongst them and large numbers died daily, the num- 
ber of deaths decreasing as the number of cocoons increased. One peculiarity in 
the disease was that the worm turned q lite black after its death. By the i ith April 
the last cocoon was formed. During the eleven days 3,018 worms died and 7,944 
cocoons were spun. Many of the worms died in the act of spinning, and numbers of 
the chrysalis died in their cocoons. Fift^-one empty cocoons weighed i os. Three 
hundred cocoons were retained for breeHmg and 7,644 cocoons were reeled o£f, yield- 
ing I ft 3 OS. of silk, which was of two ttnts — a creamy white and a pale yellow. The 
breeding cocoons began to open on the 19th April and ceased on the 36th idem : 
seventy-eight only opened, ana the chrysalis of the remainder was found dead. Of 
the 78 moths, 24 temales only copulated with the males, some having died before the 
males were available. The 24 females laid \ oz. eggs, which have b^n preserved for 
further trial. 

" ' China eggs : ' a quantity ' received on 2nd March. On tFie 7th idem a few of 
the eggs hatcheaout; and by the ist Aptil 36 commenced to spin. By the 9th idem 
90 cocoons formed. The cocoons obtained were very poor and of a white tint. They 
all opened by the i8th idem (with the exception of 4). Only 35 female moths, how- 
ever, eventually laid eggs, as several of the females died before the males emerged 
from their cocoons. One hundred and fifty-one «mpty cocoons weighed 1 oz. On 
37th April a few of the new brood eggs hatched, being. multivoltine, and by the 3rd 
May 168 worms were out. Th^e worms were doing well when the report w *s written. 
The remainder of the new brood eggs seemed good, and not having hatched, lead to 
the inference that they are univoltine. 

** In the Rajamundry Jail the majority of the egg received were found to have 
hatched on the way and the worms had died. From the residue. 49 worms were ob- 
tained between the 7th and 13th February; these did well, and between the 36th idem 
and 6th March they finished spinning their cocoons. Most of the cocoons produced 
were retained for reproduction, and 34 moths appeared between the 8th and 17th 
March, and gave over 1,500 eggs. Eight days after, the fresh breed of worms began 
to appear. 

From Salem Dr. Shortt'S report furnishes the following particulars : Lister ft 
Oo.'s eggs were received on the 23rd February ; a portion had hatched on the way ; 
the remainder was successfully reared and spun their cocoons about the 31st March. 
The cocoons were 1,080 in number, and were small and oblong ; the majority was of 
a creamy white colour, 75 were pinkish and a few were yellowish : 200 of the cocoons 
were reserved for reproduction, and the rest were steamed for reeling. From the for- 
mer, moths issued in due course and eggs were produced which, at the time the report 
was written (12th July), had not hatched out. The China e^gs wsre received in 
March, and are said not to have been fertilised : a few worms hatched, but died al- 
most immediately. The Kashmir eggs hatched we II, the worms grew healthy and 
strong, till, within a few days oif the spinning, * they died off in two days in the most 
mysterious manner.' " 

In the reports issued by the Director of Land Records and Ag^ulture 
frequent mention is made of the subject of silk, more especially tasar. The 
report for 1883-84, however, contains the details of an extensive experiment 
(PP- 54-59) in which the failure experienced may be regarded as due 
to starvation of the worms. A considerably greater interest may be said 
to exist in mulberry silk in Mysore than in an); other part of South India. 
Very little progress has, however, been made since the time of Dr. Bucha- 
nan-Hanfiilton^s visit to that province : his report should be consulted. 
VI.-CENTRAL PROVINCES. 

These Provinces, along with Chutia Nagpur and the adjoining portions 
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of Orissa and Madras, may be said to constitute the iasar area of India. 
In local reports, therefore, which speak of silk without specialising the 
class of silk meant, it may safely be admitted that tasar silk is being dealt 
with. Some few years ago, however, Mr. J. B. Fuller obtained seed of 
mulberry silk from Messrs. Lister ft Co. Mr. Fuller reported that the 
climate of the Satpura District most nearly resembled that of Dehra Dun, 
and that the experiment appeared to have been fairly successful at Chhind- 
wara. Mr. Fuller's report will be found in Mr. Liotard's Memorandum, 

VIL-ASSAM. 

While mulberry silk culture is pursued here and there to a limited 
extent in some of the temperate tracts of this Province, as, for exam- 
ple, in Manipur, it may safely be said that Assam silk consists of eri or 
Muga, two of the so-called wild forms. Some 200 years ago Tavernier 
wrote of the Assam "wild silks" that "the stuffs made of them were 
very brilliant." He speaks of the cocoons as being round and remaining 
on the trees for a whole year. Perhaps his reference was to tasar silk and 
confused Assam with Bengal generally. In an article which has recently 
appeared in the Nineteenth Century, Sir J. Johnston informs us that the 
tradition prevails in Manipur that silk culture and manufacture was in- 
troduced into that little State from China. The author had the oppor- 
tunity, while on a visit to Manipur, to witness the system followed of rear- 
ing the worms and reeling the cocoons. The worms were to a large ex- 
tent allowed to run wild on a scrub of mulberry bushes, and absolutely no 
care was bestowed on them. Yet the silk obtained was of superior qua- 
lity and the manufactures highly creditable. The people were, however, 
so superstitious on the subject that it was impossible to learn more than 
the most ordinary facts. Judging from the rampant erowth of the mul- 
berry bushes and the prevailing climatic features of the State, Manipur, 
next to Ka5;hm(r, would appear to offer the best prospects of a future ex- 
tension of sericulture in India. Labour could be nad plentifully, and large 
expanses of rich land, perfectly level, would be available, which for 
centuries have not been cultivated, and which bear a wild vegetation that 
in many respects resembles that of China and Japan. The average height 
of the northern portions of the valley is about 3,000 feet, but much 
land could be got at even 5,000 feet, in which the humidity and tempera- 
ture closely resemble that of France or Italy. Perhaps no better country 
exists for the oak-feeding Antheraa pemyi than Manipur, so that both 
" Chinese tatar " and mulberry worms mi|^ht be reared. Manipur might, 
in fact, be described as a land of oaks, and in many respects it possesses the 
characteristic features of Shantung, the home of Anthersa pemyi, which 
might be characterised as the best of all the so-called wild silkworms. 

Vin.— BURMA* 

Mr. Qeoghegan informs us that at the time he wrote, sericulture was 
pursued mainly in Prome, Thayetmyo, Henzada, Toungu, and the northern 
portion of Rangoon, by a class of people who lived in villages by themselves. 
The silk produced was, however, of an inferior kind, being derived from the 
insect already dealt with under the name of Bombjz arracanensis. Mr. 
Liotard gives us the following particulars regarding a sample of Burmese 
«lk :— 

'* From samples of raw silk of the Prom« District received by the Government of 
India in the early part of 1883, there was certainly no improvement apparent. The 
samples were transmitted to the Secretary of State, and were reported upon 
by Messrs. Ourant & Oo., silk brokers of London, thus:^ 

" We are not able to give yon a very encouraging report on the samples : (1) the 
thread is ver} imperfect, being uneven, gouty, ana knobby ; (2) the length of reel 
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(t.^., the circumference of the skein) is too large for any machinery now in use 19 this 
country ; and if such did exist, it is doubtful if any employment could be found for 
silk so defective in all respects. There being[ no market here for such silk, it is diffi- 
cult to ^ve anything like an accurate quotation of the value ; but if a market could 
be found in Marseilles, where there is an outlet for ' dappioni ' of Italy and France, 
with which it migfht compete (at a distance), the value would be about seven shil- 
ling^ per ft. 

** ' So far as we can jud|re, we are inclined to think favourably of the nature and 
quality of the cocoon , and if technical skill was broueht to bear so that the temper- 
ature of the water, the laying ^f the thr^d on the reel, and some minor points in the 
manipulation of the cocoons could be accurately determined, the silk produced from 
such cocoons as the samples indicate would, we think, compete successfully with 
that of Bengal, as also with that produced in some of the north-west provinces of 
China.' " 

PROPERTIES AND USES OF BENGAL SILK. 

Incidental references have been made to this subject here and there 
throughout the foregoing" pages, but it may serve a useful purpose to bring 
together into one place the main ideas. 1 he following passage from Mr. 
N. Q. Mookerji's • Note on the Decline of the Silk Trade in Bengal * (Puh- 
lished October 1888^ may be accepted as conveying the chief facts of im- 
portance : — 

•' But it is very doubtf jl whether Ben^fal silk of the present quality will be used 
at all in tCurope « future, except for certain special purposes. 1 do not deny Bengal 
silk has some special aualities, for which it will probably always command a small 
amount of demand. It is the best silk for gloss, elasticity, and for taking the black 
dye, and no other silk will make better Sunday hats than Bengal. But taking it all 
in all, it is the worst silk in the market, inferior to European, Japan, and China silks. 
When these silks sell at 45 francs per kilo., bengal silk sells at 32 irancs. The reason 
for this is, as Mr. Wardle pointed out before, that Bengal silk is the worst reeled silk 
in the market, and it will be impossible ever to reel Bengal cocoons to produce silk 
like the European, Chinese or Japanese silk, however the reeling machines may be 
improved. A European or Chinese or Japanese cocoon of a good class contains 
thread four times longer than a Bengal cocoon, the former containing 800 to 1,000 
metres of reelable have, the latter only 200 to 250 metres. This must make our silk 
at least four times more uneven than the other silks, whatever reeling machines may 
be employed. It is necessary to add Bengal cocoons at the time of reeling at least 
four times as often. I say at least, because the have of the Bengal silk is the weak- 
est of ail anH thus very liable to break. Another cause of the unevenness of Bengal 
silk, due to the character of the cocoons, is the lightness of the chrysalid causing the 
telette to jump up and cause duvets or pageuts, whereas the chrysalid of the Bombyz 
mori cocoons by its own weight helps to break the thread whenever it becomes very 
fine towards the telette. The effect of una venness is enhanced by the practice of try- 
ing to hide this unevenness prevalent in Bengal filatures. When the skein is taken 
from the reel, it looks more uneven than when it is packed up. ^ Picking and clipping 
help to make it look more even, but this makes the continuity of the ^^^^ to be 
severed in several places. Skeins, in their rough state, are really better than skeins 
prepared in this manner ; but the former look so dirty that in the European market the 
latter fetches a higher price. This is the excuse for the practice of picking the skeins 
prevalent in Bengal tilatures. When the Bengal grege is made into organzine and 
trame, it breaks so continually, that one girl can mana^re only 6 to 30 skeins at artime 
during the process of milling, whereas too skeins of European or superior Japanese 
and Chinese grege can work at the same time under the supervision of one girl. This 
makes it so costly to turn the Bengal silk into account, and where labour is dear as 
in America, they will have nothing to do with Ben^l. In France and Italy also 
wages of labourers have been steadily increasing. This 1 believe to be another cause, 
besides the diminished production of cocoons m Bengal, of the fall of the Bengal 
silk trade. With increase of production of superior cocoons in China and Japan, 
and with the enhancement of the manufacturing industries of silk in Europe, a still 
further diminution in the price of silk may be reasonably expected. On the other 
hand, of course, an increased production of cocoons in Bengal, due to the introduc- 
tion of Pasteur's system, will tend to lower the price at which Bengal grege can be 
produced, by giving full work to filatures. But the strain wiU continue just the same 
and even with the introduction of Pasteur's system, if that alone is done and 
nothing else, no permanent amelioration can be expected." 
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The great defect of Native-reeled silk is the want of thread uniformity. 
The fibre in being drawn from the cocoon every now and then passes off 
in loops or folds. This constitutes the duvet of French writers, which is 
removed or minimised by the croisure effected by the superior and 
modem reeling apparatus. That is to say, a certain strain is given to the 
bave (or individual cocoon thread) by passing it round caiefully-adjusted 
pulleys and by the bave being several times crossed around itself. The 
process of croisette causes the baves of two or more cocoons to lie together 
into a uniform thread. All these and many other delicate adjustments have, 
in Native reeling, to be accomplished by the hand, and added to the im- 
perfections unavoidable in crude, as compared with refined methods, 
the cocoon possesses intrinsic defects that increase the inferiority of Native 
reeling. As mentioned by Mr. Mookerji the shortness of the bave is 
a serious drawback, but tne cocoon has a greater amount of gum, grSs, 
than the European one, and it is withal lighter, smaller, and softer, 
defects which increase the amount of waste and make the bave shorter 
than it need be. The presence of " knibs,*' ** slubs, *' etc., lower greatly 
the value of Bengal silk. It is characterised as " foul, " but when reeled 
at the European filatures all these defects are combated, more or less 
successfully, and an article is produced that commands a good market, and 
which will always hold its own for certain purposes. The discovery of 
methods of utilismg waste silk can, however, be seen to naturally operate 
unfavourably on the inferior Native-reeled silk. Instances are even on re- 
cord where a manufacturer has found it, within recent years, desirable to cut, 
not only Bengal mulberry silk, but native reeled tasar^ into short lengths, 
and to card and spin these as if they had been ** waste *' instead of reeled silk. 

Some 200 years ago Tavernier made a somewhat interesting obser- 
vation regarding the silk of Kasimbizar. ** As for crude silks," ne says, 
•* it should be remarked that none of them are naturally white except that 
of Palestine, of which even the merchants of Aleppo and Tripoli have 
difiiculty in obtaining a small quantity. The silk of Kasimb^zar is 
yellow, as are all the crude silks which come from Persia and Sicily, But 
the people of Kisimb^zar know how to whiten them with a lye made of the 
ashes of a tree which is called Adam's fig (= the plantain), which makes 
it as white as the silk of Palestine." 

DISEASES & PESTS. 

In ihe Indian Museum Notes {Vol. /., 133-^13$^ the following brief 
account is given of the Diseases to which the Mulberry and several of the 
other silkworms are liable : — 

"The Mulbsrry silkworm? of tha tetiperate zone have long been known to suffer 
from a number of diseases. These were studied exhaustively by Pasteur between 
the years 1865 and 1870, and the remedial measures which he recommended have 
since been widely adopted in Europe, where they have proved the salvation of the 
silk industry. In Bengal, mulberry silkworms suffer from similar diseases, which 
have been found by Wood-MasOn and Mookerji to be identical with the diseases 
known in Europe. Within the last few years accordingly experiments have been 
carried on in Berhampore, with the support of the Government, with a view to intro- 
ducing Pasteur's system into India. Mr. N. Q. Mookerji, who conducted the 
investi^tion, has found some practical difficulties in the way of applying to the multi- 
voitine insects of Rengal» the remedies that were devised for the univoltine silkworms of 
Europe ; there would seem, however, to be considerable reason to hope that Pasteur's 
methods may ultimately be adapted to the requirements of the Bengal silk in- 
dustry." 

The following summary is given by Cotes {Museum Notes) of the 
chief diseases to which the domesticated worm is liable — the original will 
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befound in Riley's Manual, U.-S. Department of Agriculture, Bull No. 9 
(1886):— 

a. Pebrine^* which is known in Bengal as kati, or when in an aggravated form, 
as tali, is characterised by the presence of microscopic corpusclesi* of oval shape 
which are found in the tissues of the silkworm, and also in the pupa, moth, and eggs. 
The disease is not always fatal, but when it docs not kill the worm^ it damages the 
qaality ot the cocoon. Besides being contagious, the spores preserving their powers 
of communicating the disease for considerable periods, it is also hereditary, the eggs 
laid by a pebrinized female tending to produce pebrinized worms. The remedy there- 
fore consists in general sanitary precautions to prevent infection, and in breeding 
only from eggs laid by such females as are found, on miscroscopical examination, 
after they have laid their eggs, to be free from corpuscles; the eggs laid by moths 
which prove to be pebrinized bein^ carefully rejected. 

** b. Flacherie, which is known m Bengal as kalashira, is characterised by the pre- 
sence of a chain ferment t in the digestive tract of the silkworm and pupa; the 
disease is con tagio IS, and to a certain extent hereditary in that the larvs of moths 
which show symptoms of flacheiie have a predisposition to take the disease. The 
remedy therefore consists in general sanitary precautions to prevent infection, and in 
the rejection, for breeding purposes, of all ee^ obtained from batches of cocoons, 
which, on microscopical examination of the digestive tracts in a percentage of the 
pupae, show signs of the chain ferment. 

"c, Muscardine, which is known in Bengal as fAwna, is caused by a fungus, Bot- 
rytis bassiana, which appears as a white efflorescence on the body of the worm soma 
hours after it has died of the disease. The disease is contagious, but not hereditary. 



several hours after the death of the diseased worm ; in the speedy removal therefore 
of all dead worms from the breeding trays, is found an efficient preventive. 

*' d. Grasserie, which is probably the samejas the disease thai is known in Bengal 
as rasa^ is of but little importance, and is never hereditary. Little seems to be known 
about it. 

" Besides being subject to the above diseases silkworms suffer from the attacks of 
various parasitic and other enemies. In Bengal considerable loss is occasioned by the 
Tachinkl fly( Trycolyga bombycis, which lays its e^ upon the body of the worm. 
It grubs, on emerging from the eggs, bare into the tissues of the worm, and remain 
there until they are full grown; they then cut their way out and betake themselves to 
the ground, wnere they pupate. When attacked by this pest the caterpillar gener- 
ally continues to live and feed as before, and in some cases spins a cocoon, but it in- 
variably perishes when the grubs cut their way out. The cocoon made by a parasi- 
tised worm is generally a poor one to begin with, and is rendered unfit for reehng by 
the hole made by the grub in escaping from it. This pest can be to a great extent 
kept under by the removal of all rubbish in which the grubs pupate, the speedy suffo- 
cation of all cocoons that are known to harbour i|y, the establishment of well marked 
intervals of time between the bunds, so that the flies that are bred with the worms of 



* Mookerji reported in January 18S8 that, whUe Flackerie, Grasserie, and 
Muscardine have always been known in Bengal. Pebrine has only appeared within 
the last ten or twelve years, becoming each year more destructive, and causing fears 
of a total collapse of the silk trade. 

f 'rheseare the corpuscles of Panhistophytoo ovattun (Nosema bombycis, Afi- 
crococcus ovatus corpuscles du ver & soie), shining oval cocci 2-3 yu. long, 2 fi. wtda 
occurring singly and in pairs, or masses, or in rods 2*5 ii. thick and 5 ft. long. They 
multiply by subdivision. They have been experimentally proved to be the cause of 
pebrine, gatHne, maladie des corpuscles, or fiecksuckt ; and are found in the organs 
of diseased silkworms, as well as in the pupz, moths, and eggs. — {Crookshank^s 
Introduction to practical Bacteriology : London, 1887. 

X This ferment is Streptococcus bombyds of Bechanfip (Microzyma bom- 
bycis) ; oval cocci, *5 f/,. in diameter, occurring singly or in pairs or chains. They are 
found in the contents of the alimentary canal, and in the gastric juice of silkworms 
suffering from /facA*rte {maladie de marts blance,fiacciaeMma, or schlaJJ^sucht).--' 
(Crookshank's Introduction to Practical Bacteriologv : London . 1886. 

% For a detailed account of this pest see Indian Museum Notes, Vol. 1., No. a. 
(Also reprinted below, pp. 6j— 65. Ed,, Diet. Scan, Prod,) 
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one bund die out before the next bund commences, and by precautions to prevent 
the propagation of the fly in the intermediate g-enerations of silkworms that are rear- 
ed for tne production of seed. A somewhat similar parasite attacks the mulberry silk- 
^ worms of China, while in Japan the oudji fly (Udschymia sericaria**), which, how- 
ever, has a somewhat different life-history, affects silkworms much in the same way. 
Some loss is also occasioned in silk-rearing establishments by rats, mice and ants, also 
by Dermestes and Anthrencis beetles, particularly by Dermestes vulpiiius, which 
penetrates the coc< ons, and thus renders them unfit for reeling. The damage how- 
ever that is done by these pests is generally of only secondary importance." 

It may briefly be said that in no essential feature are the mulberry 
worms of India different (as far as liability to disease is concerned) from 
those of Europe, America, or the Colonies. The reader who may, there- 
fore, desire detailed information on the subject should find no difnculty in 
procuring a fairly extensive library of books and reports that treat on the 
diseases of the worm. 

The Calcutta Silk Committee, in one of its communications to Govern- 
ment, aflirm that there seems to be ** some misapprehension as to the 
causes of the decline in the silk industry of Bengal, the true solution of 
which was apparently set forth by Mr. Reynolds, i.e., that the whole 
question hinges upon the supply of cocoons." Thus the Committee 
appears to view with greater alarm a falling off in the annual yield than 
in any supposed or real decline in quality. Disease and the fly pest are 
the chief causes of the diminished yield and the Committee is, therefore, 
fully alive to the desirability of combating these evils. " The Committee," 
writes Sir A. Wilson, "have watched with interest the experiments which 
have been made from time to time in introducing foreign breeds of silk- 
worms, none of which have resulted in success, and they are sufficiently 
alive not only to their own interests, but to * the benefit of their fellow-sub- 
jects in India,' and also of the silk industry in England, to take full ad- 
vantage of any improvement which may be discovered by those working 
in this direction." " It may be interesting," he adds, " to the members of the 
Silk Association of Great Britain and Ireland to learn that with eradica- 
tion of disease considerable improvement in the yielding capabilities of 
the cocoons has been already obtained. " But it was subsequently found 
by no means an easy matter to carry out in Ben^^al the microscopic sys- 
tem of selection of healthy stock from which to distribute seed, indeed, 
many of the experts hold that the selective method had proved a complete 
failure. Mr. Mookerji at the same time, in contending with the perplex, 
ing difficulties with which he found himself beset, chang'ed his plans and 
scene of operations (or desired to do so), and thus laid himself open to 
the charge of vacillation. Pasteur's system of dealing with the disease 
was even characterised as having given ori^n in Europe to an inter- 
mediary class of persons who constituted a drain on sericulture. That the 
Sast thirty years of microscopic selection had not sufficed to eradicate the 
isease from Europe, nor to lessen the necessity for microscopic selectors of 
seed. It was pointed out that results nearly as bad as those normally 
attained by the rayais were got from the second generation of selected 
seed, so that a continuous selection and a constant supply of fresh seed 
became a necessity, and in a country of poor and uneducated people such 
as Benfifal this was viewed as an impossibility. Mr. Mookerji recom- 
mended the formation of a laboratory in which the improvement of the 
breed of silkworms, as also the estimation of the value of silk, etc., 
might be conjoined with that of the endeavour to eradicate the disease. 
But the Committee disapproved ; they desired the one object alone to be 
dealt with, for the present at least, namely, the investigfation of the preven- 
tion of disease and pest. The Committee accordingly wrote that it could 
not "accept Mr. Mookerji's plan as being at all reasonable, or believe 
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that any good can result from his abandoning the campaign against 
pebrine,'to do nothing at Seebpore but educate a few kahans of cocoons. 
They believe that if the true cause of failure were sought out, that success 
must be attained. Having consulted Mr. Wood-Mason and Mr. BIcchyn- 
den, they are advisai that no progress can l?e made so long as Natives 
are not compelled to cremate all their diseased worms, debris of leaf, and 
excreta of the worms. These items are now, they understand, universal- 
ly used as manure for the mulbe-ry fields, so that all leaf in these districts 
must be more or less infected with pebrine spores. However pure the seed 
cocoons may be, that Mr. Mookerji can supply, the feeding with tainted 
leaf is certain to cause the infection of the worms in the rearers' hands. '* 
Below will be found a complete review of the facts which have been brought 
to light regarding the silkworm fly pest. In this place it need only be 
remarked that many writers hold that fly is in India even more destruc- 
tive than pebrine. Intimately connected with the question of the eradica- 
tion of disease or the prevention of the fly pest is the question of whether 
the future of sericulture would progress more rapidly by the capitalists— 
the owners of filatures— taking over the cultivation of the mulberry and the 
rearing of their own cocoons. Mr. N. Q. Mookerji has advocated that 
sericulture in India depends upon perfecting it as a peasant enterprise. 
He says, "it is impossible for foreign capitalists, with hired Native labour, 
to succeed in this industry." Why it should be so is difficult to see more 
than that each villager in Assam should grow a few tea bushes and pro- 
duce tea much after the same fashion as pursued in China, and thus supplant 
" foreign capital and hired labour. *' The two industries admit of an exact- 
ly parallel comparison. That tea does pay under European manage- 
ment and pays belter than as a peasant industry, may perhaps be admitted 
as proved through the greater success of India over China or by the higher 
price obtained for the Company-prepared indigo of Bengal as compared 
with the peasant produce of Madras. It would probably not pay a capi- 
talist to enter on rice cultivation, on a large scale : it pays the peasant to 
grow not only rice but indigo, silk, sugar, or anything else, so long as he 
brings intelligence and a requisite amount of capital to bear on his under- 
takings. The point at which large capital finds it profitable to supersede 
peasant enterprise may be said to be when the article produced is of high 
value, thus admitting of liberal profits through luxurious perfections ; or 
when expensive appliances or the removal or mitigation of the liability to 
disease, lower the cost of production or improve the quality, and thus pro- 
duce results not attainable by the peasant or artisan. In few industries 
could greater and more urgently needed improvements be discov^ed than 
in that of sericulture. That the peasantry of India can and do produce silk 
goes without saying ; but a century of education, of village to village lectur- 
ing, on the part of Government experts, and of prizes at local exhibitions will 
effect no appreciable reform. Ignorance and deep-seated inimical rehgwus 
traditions have to be conquered and the social habits of the people raised to 
a far higher platform than they have as yet attained. In a discussion of 
the possibilities of improvement, it proves nothing that they do produce silk. 
Their best endeavours, when actuated by the prospects of reward or en- 
hanced returns, fall far short of the possibilities. And it is not the fault 
of the rayatsoT peasants of India that they are unable to give the neces- 
sary ventilation, cleanliness, and food to their worms. They do their best 
with their limited resources. The fault is poverty. But so long as such 
a state of affairs prevails capital and capital alone can effect improvemenu 
Whether improvement would be remunerative is qiute another matter. 
Mr. Lister tried the encouragement of the village system in the Panjab. 
He admits that he failed signally. In spite of the rewards paid, in 
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spite of the patient efforts to instruct the cultivators, in spite of the ex* 
penditure of large sums in the supply of good seed, disease spread, and 
dirt and carelessness prevailed. The Par.jab experiment was abandoned, 
and Mr. Lister removed his scene of operations to Dehra Dun, where he 
has since conducted every st^ge of the experiment under his own manage- 
ment and with hired labour. In a letter on this subject dated January 
2nd 1889 Mr. Lister writes : — 

** You have two diametrically opposite opinions, and opposite systems ; and time 
and experience can alone show which is right. 1 have tried both systems, and have 
paid dearly for my learning, and therefore can speak with some authority; and I am 
fully persuaded that this great problem is now completely mastered, and that the 
future of sericulture in India is thereby assured. Nothing, therefore, could give me 
greater pleasure than that Mr. Mookerji, or any other official, should go and see 
for himself what is being done at Lister's Grant, and examine and test everything 
relating to the cost and the quality of the silk produced. If his report is, as I believe 
it will be. satisfactory, then another year 1 should propose that the Silk Association 
should send some one along with a Government omdal, and should again examine 
and test everything relating to the cost and quality of the silk produceo, and so pre- 
pare the way for its being carried out on a much larger scale by British and Native 
capital. The time for the silk crop is close at hand, and, from its commencement in 
the first or second week in February, only requires from 30 to 40 days to complete 
it, so that either Mr. M. or some other expert appointed by Government, might 
easily devote a month to testing the results. 

** A considerable portion of the mulberry plantations are now in fair bearing, and 
surround the rearinpr.houses, and we are provided with seed of the first quality, being 
the produce of Italian and French breeds, reared on the estate, so that there should 
be and can be no difficulty in testing everything. For this I have patiently worked 
year after year, and at last the time has come. 1 have said, give me a fulcrum, and 
I can move the sericultural world. Give me labour, sufficiently trained; seed free 
from disease ; plantations of sufficient age ; and rearing-houses adapted for the 
purpose (and without this it is all labour in vain) ; and then there can be no difficulty 
in obtaining the most positive, accurate, and undeniable results. 

** There are certain things of great importance that we have already tested and 
proved. First, that disease, when the worms are properly fed and attended to, is 
unknown to us; second, that the seed of the Italian and French Bombyx moriy reared 
in the Dun, gives just as good cocoons as in Europe, and, sofar, does not appear to 
degenerate. Last year we compared the two, and found that the cocoons raised from 
our own seed were quite as good as those from imported European seed. We have 
therefore ceased to import any, and rely alti^ether upon our own; and last yeir 
Mr. Ferrant, the Manager, to whom much of our success is due, in a small ex- 
perimental way, raised four crops of the ordinary polyvoltine Bengal sort, without so 
much as losing a worm. Such have been the results of intelligent and careful cultiva- 
tion, and 1 am perfectly satisfied that disease, about which we hear so much, is only 
another name ior ignorance, ne;Ject, dirt, and learing-houses altogether unsuited for 
the purpose. 

•* I am not propasing to write a treatise on sericulture (I must leave that to those 
who have more time at their disposal) j but the whole art and mystery may be ex- 
pressed and enforced in three or four simple rules, tirsit sound seed ; second air, 
space, and cleanliness ; third, re^Iar feeding ; fourth, suitable rearing-houses. And 
where do you Hnd these conditions in the native cottage? I have never seen any- 
thing of the kind ; they may exist, but, I again say, I have never seen them. Air, 
space, and cleanliness the worms must have, or disease is certain. Then comes regu- 
lar feeding, and at night, if possible, as we find that the worms are healthier, spin 
sooner, and make much finer cocoons, with night feeding. 

** Mr. Bose, Secretary of the Gurdaspur Board, is right, when he says (and he 
has evidently taken infinite pains), * My own impression is that the prevalence of 
disease was far more owing to the want of care, the negligence and general ignorance 
which prevail amongst rearers than anvthing else.* At last, the Government 
officials are beginning to find out what 1 have long since discovered, that it is impos- 
sible to rear silkworms in dirt accompanied with neglect. And he says : * They 
never care to maWe th*» rearing-houses airy, and to keep them clean.' Under such 
conditions I am clear sericulture is utterly impossible. Give what prizes you will^ it 
is all money thrown away. Mr. Dane, Deputy Commissioner, Gurdaspur, says: 
•The first prize for foreign seed cocoons fell to Lister fit Co.,' and further on he 
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says : * It seems somewhat absurd ' (I should think it does) * to award over R 1,000 
worth of prizes for a total outturn of silk of such trifling value, vie,, R6,4i5.' 
And what is more, if they gave every shilling: in the Indian Treasury they would not 
be one bit nearer. All the wealth of India can never make silkworms thrive in the 
hands of dirty, careless, ignorant native rearers. I have paid for my learning, as for 
several years I joined the Government in ^vin^ prizes ; but 1 soon saw that it was a 

Serfect waste of time and money. Then it was that 1 determined to try what could be 
one by having everything earned out in a proper, business-like manner ; and I am 
now, as 1 think, on the point of having a great success, after years of trouble and 
expense. 

** Just a word with regard to cottage cultivation, and then I have done. Where 
mulberry trees abound and the dimate is suitable, cottage cultivation should be pos- 
sible, provided the native rearers are supplied with sound seed, and, above all, are 
taught how to use it. A certain number of intelligent, trained rearers, ^oing from 
house to house, might soon bring about abundant success; but it is quite useless 
to offer prizes to men who know nothing of sericulture, and who are totally i^orant 
of the fundamental fact that silkworms cannot be reared excepting with sufficient air, 
space, cleanliness, and regular feeding." 

Mr. Lister's argument has much to be said for it, but it may be pointed 
out that it is one thing for Government to offer annually small sums as 
rewards to be given at local exhibitions ; it is quite another matter to com- 
bat national defects. It neither argues ignorance of these defects, nor wilful 
neglect, for the Government to extend a helping hand in a direction which 
may do good and can certainly do no harm. It is for the capitalist— for 
private enterprise— to take such industries as silk under more direct con- 
trol where essential reforms can be made a condition of employment. 

But it may be pointed out that the whole of Mr. Lister's efforts have 
practically been directed towards establishing the rearing of Bombyz 
mori in India. His agents have accordingly l^oured in the Upper Pro- 
vinces, that is to say, many hundred miles to the north and north-west of the 
chief Indian area of mulberry silk production. Mr. Mookerji, on the other 
hand, has directed his attention almost solely towards the improvement 
of the multivoltine insects— the cultivation of which is undoubtedly accom- 
plished by the peasantry. The tuo objects aimed at and the conditions 
of the countries severally dealt with are to a large extent independent. It 
would have to be considered whether such improvements as are possible 
in the rearing of the Bengal insects would prove remunerative. Although 
Mr. Lister, in the letter quoted above, was san^ine of success, it has since 
transpired that neither do his insects enjoy an immunity from disease, nor 
are his results so completely encouraging as to warrant the inference of 
an immediate and large extension of sericulture (of the superior silk pro- 
ducer) in India. 

It has still, in fact, to be proved that such radical improvements are pos- 
sible in this country as would lead to the supersession of the village indus- 
try by the capitalist. But it seems safe to conclude these remarks by 
the opinion held by many writers, that if India is found to actually offer in 
its physical aspects a formidable barrier to profitable improvements suffi- 
cient to discourage an extension of European capital and enterprise, little 
progression need be looked for from the peasantry. The only measures 
that can and are likely to be taken up by Government and the merchants 
interested in the trade (such as it is) are those of a palliative or remedial 
nature against the spread of disease or the mitigation of the other evils to 
which the worm is subject Long years ago the Honourable the East 
India Company effected a satisfactory improvement in the substitution of a 
superior mode of reeling the cocoons to that which then prevailed. It 
seems probable that the continuance of that reform will year by year assure 
more and more the displacement of the village reeling business oy the estab- 
lishment of filatures. The cheapest appliances as yet brought out are 
pecuniarily beyond the reach of the peasant, even were he not actuated 
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by a deep-seated opposition to reform and improvement. The silk he is at 
present able to produce finds a ready enough market in India, and the 
waste obtained, as also the cocoons, however indifferently reared, are 
greedily bought up. Indeed, the tendency of the Indian trade is to 
encourage the production of a cheap article in large quantities rather 
than to turn out a small amount of silk or cocoons intended for competi- 
tion with Europe, China, and Japan. 

The silkworm fly is by many writers considered quite as serious a 
drawback to sericulture in India as are the diseases above briefly dealt with. 
A short notice of the fly will be found under Pests (Vol. VI., p. 151), but 
the following article by Cotes— taken from the Indian Museum Notes— 
furnishes an abstract of all that has been written on the subject of the chief 
pest, tn'jp. .— 

Tr3rcolyga bombycis. 
The Bengal Silkworm Ply. 

'* Sources of information.^A technical description of Tr3rC0lyga bombycis 
b]r the late Dr. E. Becher is given on page 77 of these Notes, The econo- 
mic side ot the subject has been dealt with in the following papers : — 

1. A few notes on Sericulture in Bengal by J. A. H. Louis (1880). 

2. Notes on the natural history of the Bengal silkworm fly in the Kajshahye 

district by James Cleghorn, 1887 (published by the Government of 
Bengal). 
3- A letter by Nitya Qopal Mookerji, dated 7th October 1887 (published 
by the (Government of Bengal). 

4. Report of a meeting held in Berhamporeon 12th November 1887, by Nitya 

Qopal Mookerji (published by the Government of Bengal). 

5. A letter by O. W. Marshall, dated Berbampore, 3oth July 1888 (published 

in The Asian), 

In the present note, which is a summary of what has been ascertained, much 
has been taken from Cleghorn's paper, which is a valuable record of a very com- 
plete series of observations on the life-history of the insect. 

''Extent of the Injury. — The Bengal silkworm fly causes considerable loss 
to silk-rearers in Bengal, but somewhat contradictory statements have been made 
as to the extent of the evil. 

" Marshall notices that the fly causes ' enormous loss every year.' Louis 
estimates this loss in Bengal at between ^200,000 and f 300,000 annually. Cleg- 
horn notices a loss of five lakhs of rupees in 9. single crop, as indirectly due to fly* 
Mookerji recounts how the fly destroyed 90 per cent, of a lot of silkworms he at- 
tempted to rear in Berhampere, while his two village nurseries, which might have 
been expected to yield 40 khcums each if the fly could have been kept off, pro- 
duced only 8^ and 3^ khaons respectively. In this case, however, the loss does 
not appear to have been caused by fly alone, for muscardine was also present. 

" On the other hand, Mookerji states that the regular cocoon bunds in the vil- 
lages do not suffer much from flies; and if this is the case some of the preceding 
estimates must be excessive. Where so many causes are at work to affect the 
outturn of a crop, exact estimates of the actual loss occasioned by the fly are no 
donbt diflicult to obtain, and estimates, based on the amount of mjury, done by 
the fly to small experimental rearings, are likelv to be excessive, as it is just the 
small rearings which suffer most. Taking every tning into consideration, however, 
we may conclude that the pest is a real and serious evil, though perliaps not such 
a deadly one as some have been inclined to suppose. 

" Life-History, — The Bengal silkworm fly is mueh like a big house-fly, but 
its great wing power makes its capture partN:ularly difficult, in Rajshahye it 
is found^ about rearing rooms and silk stores all the year round, but it greatly in- 
creases in number during the months of July, August, and September. It attacks 
the common Bengal mull^rry worm (Bombyx), the eri worm(AttactlS ridlli), and 
is also supposed to be the species which ifas found to be parasitic upon the caterpillar 
DasychJim thwaitesii» a pest which has been known to do much injury in the 
Doars by defoliating tea and sdl. 

. ** Copulation takes place in the air, one male fertilizing several females. The 
hnpregnated female is very active and persistent in her efforts to get at the worms, 
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and once having reached a rearing tray, she will wander all over it, depositing an 
egg here and an eg^ there indiscriminately on the worms. The act of oviposition is 
rapid» and the fly simply glues her minute t%% into the worm*p skin with her ovi- 
positor without making an incision. She moves under and about the leaves and 
stems on the tray, sometimes even ovipositing from below on to the ventral sur- 
face of a worm. When she suspects dan er she conceals herself amongst the 
leaves and escapes fiom one part of the tray to another, so that an hour may some- 
times be spent m endeavounng to dislodge her from a single tray. According to 
Louis two or three dozen flies are sufficient to destroy a whole roomful of worms. 
A silkworm is only capable of nourishing about four maggots, but if there is a 
scarcity of worms the flies will lay many more than this number of eggs upon one 
caterpillar. Oleghom found that the fly survived for about four or five days in 
confinement, but he is of opinion that it usually lives about eight days. 

« When freshly laid, the ^z% has a hard white shell that can just be seen with 
the naked eye. About fifteen hours after the ^%% is deposited, it hatches, and the 
maggot penetrates the skin of the worm. Cleghorn found that worms, which 
moulted within fourteen hours of having eggs deposited upon them, escaped punc- 
ture by the maggots; while those which moulted later were more or leas punctured. 
The opening made by the maggot, in penetrating into the body of the worm, does 
not close up, but becomes the entrance of a tube lined with a hard dark-coloured 
substance. This tube is small at the entrance, where it perforates the skin of the 
worm, but increases in size internally to correspond with the gradual growth of the 
maggot It is curved a short distance from the entrance, and expands like a bell 
where it is filled up with the posterior truncate extremity of the maggot. Beyond 
the bell-shaped expansion, the hard lining of the tube is continued by a soft gristly 
substance, which envelopes the body of the maggot, so that it is onlj the maggot's 
head which projects into the actual tissues of the silkworm. The stigmata of the 
maggot are situated, as is usual in dipterous larvx, at the posterior extremity of the 
body ; and the maggot breathes air, which enters by the bell-shaped passage. When 
full fed, the maggot is much like a large ^rain of boiled rice, except that it t« pointed 
at the head, and truncate at the postenor extremity, which is of about the same 
thickness as the middle of the body. It is armed with a long pair of thin mandibles, 
which are slightly hooked at the ends, and are hard and powerful- The body is 
ten-joint«d, the kin remarkably tough. After living for about seven days inside 
the silkworm the maggot becomes full fed and cuts its way out. The presence of 
the grub is indicated on th« silkworm by a black spot, w ich increases in size day 
by day, though the silkworm continues to feed as usual, and even soins a cocoon, 
if it was not parasitised before the last days of the fifth month. A fly-blown worm 
spins about two days earlier than it would do when healthy, and it produces 
a very inferior cocoon. In cases where a cocoon has been spun the maggot forces 
its way through both chrysalis and cocoon, destroying the cnr>'salis and rendering 
the cocoon useless for reefing. After freeing itself from its host the maggot crawh 
away, and tries to reach the ground ; if it succeeds in its endeavours and can 
find a soft place, it buries itself about an inch deep in the ground, and trans- 
forms into a pupa enclosed in the larval skin, which dries and hardens so as 
to form a case. About six hours elapse between its leaving the body of its host and 
transforming into a pupa; and if in this time it faiis to find a place to bury itself, it 
pupates in the open. 

'* rhe pups that were observed by Oleghorn rested about 12 days before pro- 
ducing imagos. The imago breaks th^ou^h the anterior end of the puparium, by 
expanding the membrane of the front part of its head, exactly as Sasak! describee 
to be the case with the Uji Fly of Japan, and emerges as a fly ready to commence 
the cycle of existence that has been traced above. 

" The whole life of the insect, from the laying of the egg to the death of the fly, 
after depositing its own eggs, may thus be comprised within about twenty-eight days. 

"The^ periods, however, vary with temperature and other conditions, for maggots 
have been known to become pups as early as the fourth day of their existence, and to 
produce small flies : while Cieghorn believes that a larg^e number of pups hyber- 
nate from November to February. 

Remedies. — According to Louis the^flies bred from the rains bund emerge so 
long before there are any worms of the November bund, upon which to oviposit, that 
they die without produciug offspring, and hence at this time of the year the pest 
almost completely disappears. Reproduction, however, is so rapid amongst the few 
individuals which do manage to survive that by the following rains bund, or even by 
the end of the March bund, there are suflBcient flies to occasion much injury. Louis 
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recommeods that a pertittent effort sbotild be made in silk factories, in the eariy part 
of each ycar» to destroy the pnpae of the fly. At present little is done, except by 
keeping the rearing^houses in almost total darkness, and dosed m with thick ^wrtfaAt, 
and this purely defensive attitude, he considers, is insufficient to keep out the fly; 
while it deprives the worms of much of the light and air they require. 

*' Mook«rji notkes that flies are specially in jurioas in the Aogust-Septemberbund, 
which is not one of the priocioal bunds^ rearing being only done by those who have 
leaf left after the immediately preceding July bund. Toe reason why this bund is 
specially injured is, he believes, because Uie flies, which have emerged from the worms 
of the July bund, appear jost in time to oviposit in the worms of the August-Septem* 
ber bund. He^ therefore^ sugeests that the practice of withholding rearing every 
alternate bund in the same neignbouchood, should be made compulsoiy throurh the 
afency of village ^an/rAaio^^. This practice, being already very generally followed, 
the loss of the silk that is reared between the )ulv and November bunds would not 
be considerable. If this action were taken, ht thinks that the onlv remaining source 
of flies would be the seed cocoons, which could be obtained free of ny by rearing them 
under wire netting in properlj^ managed central establishments. With re^rd to the 
advisability, however, of making regulatk>ns which must necessarily occasion at least 
temporary k)ss to those who now find, in spite of the fly, that it pays to raise an 
aotumn-deptember bund, the writer would sugg^est that investigations should first be 
made to ascertain to what extent the reduction, which undoubtedly occurs, in the 
numbers of the fl^ at the end of the rains, is due to causes other than the scarcity of 
silkworms; for it is a well known fact that very many insects in India increase 
inordinately in numbers during the rams and die down again naturally with the advent 
of the cold weather. 

** The suffocation by heat to which cocoons intended to vield sflk are subjected, in 
all cases, destroys any maggots they may contain. It is obvious, therefore, that the 
speedy suffocation of all cocoons obtained from fl]|r-blown worms must tend to reduce 
the evil; while general cleanliness in the rearinf[>rooms must also be useful in 
preventing the accumulation of dust and dirt in whaih the maggots conceal them- 
selves when about to pupate. 

Parcui^f.— Oleghorn notices that spiders destroy numbers of the flies, and 
that a small beetle (probably Dermestes ▼nlpiniis), whkh also attacks silkworms 
and chrysalids, will eat the magvot of the fly ; but that the greatest enemy of the fly 
is a smaller fly. He names this smaller fly ** the midge J'* and supposes it to 
be parasitic u^on the silkworm fly. In proof of this he confined twelve fly- 
blown worms with some midges in a muslin-covered glass with earth at the bottom. 
The flyblown worms had a total of twenty-one black marks upon them, each mark 
showingthe presence of a maggot, abont four days old, capable of developing into 
a fly. The worms were carefully tended, but produced oniy^ two silkworm flies to- 
gether with over one hundred midges, indicating that the midges had in some way 
caused the death of the silkworm flies. 

** The midge proves to be a dipterous insect, belonging to the family Mu:k:ida and 
is probably a new species.t Specimens, obtained by Marshall of Berhampore, have 
been sent to Europe for examraation ; and it is hoped that practical entomologists in 
the silk districts, where specimens can readil3r be obtained, will set themselves to 
elucidate the interesting question of the connection which exists between this insect 

• The following note has been furnished by Mr. E. E. Austen of the British 
Museum : " This cannot be a true midge, as these insects belong to a family quite dis- 
tinct from the MnscidaB. The flies usually known as midges are gnat-like creatures 
bek>nging to the family Odropomids. Their larval stage is passed under bark* 
in water or in decaying vcsfetable matter and none of them are parasitic upon other 
insects. It is just possible that the fly called *'the midge" by Cleghorn is a 
species of Phora a dipterous insect belonging to the family Phoiidtt. The larvae of 
Phofa are usually found in decaying animal and vegetable matter, but the flies 
have been bread from Lepidopterous and Coleopterous papae. If the ** midge" 
is really a PhOfa, it is unlikely that its larvae are, in the natunU state, direcUy para, 
sitic upon those of the silk-worm fly : it is more probable that the eggs of the 
Phora are laid upon a diseased silk-worm, and that the larvae which are produced 
from them, incidientally destroy the larvae of the silk-worm fly in feeding within the 
body of the caterpillar." Ed,^ Diet. Econ, Prod, 

t It has been described as Phora Cleghomi, Bigot, in the Indian Museum 
Notes, Vd. 1., pp. 191-92. Bd., Diet. Econ, Prod, 
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and the silkworm fly. It is by no means improbable that the roid^e may be found 
to be parasitic upon the maggot of the silkworm fly, much as the latter is parasitic 
upon the silkworm; and this supposition is supported by MarshalTs observatioo 
of the deposition of the eggs of the midg^e upon the grub of the silkworm fly, within a 
few hours of the latter's cutting its way out of a silkworm cocoon. 

" In order to breed the midge in sufficient numbers to keep down the fly, Marshall 
suggests that in silk establishments a practice should be made of always putting any 
maggots that can be found of the silkworm fly into a ck>se worm basket, with a per-> 
forated Ikl, Che perforations being sufficiently krge to a]k>w the eotmnce and egress 
of the midge %hile not allowing the fly to escape. He claims that this would serve 
two purposes ; first, every maggot secured would be a fly put out of the way of doing 
■rischiet ; and, second, from its being unable to shelter itself in the ground it would 
become a certain victim to the midge. This is no doubt an excellent suggestion for 
experiment, but too little is yet known of the life history of the midge to niake it possi- 
ble to judge whether or no the suggestk>n is likely to be of use. It is worth noticing, 
however, that if the midge were suited for extensive multiplication in the plains of 
Bengal, where it already exists, in all probability it would have become vastly numer- 
ous without artificial aid ; for the fly upon which it is said to feed must offer, in the silk 
districts, an unlimited suppl>r of food, and we know diat under hivourable circum- 
stances the rate of multiplication amongst insecU is excessively rapid. If, therefore, 
as would seem not improbable, the midge is only able to attack and thrive upon 
maggots which happen to be particularly exposed, — as, for example, on those 
collected in a basket,— it is evidently unlikely to be of much use, even itthe measures 
suggested by Marshall have the effect of raising it in vast numbers ; for the maggots 
which the midge is wanted to destroy are just the ones that are not caught and con- 
fined for its benefit." 

FOOD OF THE MULBERRY-FEEDING SILKWORMS. 

The greatest possible difference of opinion prevails on the subject of 
the advanUges of this and that form of Moms, and this and that method 
of cultivating the plant, as being best suited to India. The Journals of 
the Agri.-Horticultural Society of India contain numerous papers on the 
subject, which the interested reader should consult. One ot the earliest 
articles of this kind is that by Signor Q. Mutti {Trans,, 1837-3^9 
VI, 149-182), in which he strongly urges the European standard (tree) 
system of growing the mulberry as superior to the Bengal bush method. 
In the journal {Vol. X//.), iSiSi, pp. 136-141, Mr. H. Cope furnishes 
particulars regarding four kinds of mulberry, vtB., the common stand- 
ard tree of the Panjab; the Philippine Island form (M. multicsulis) ; the 
Shah or Royal mulberry of Kashmfr; and the Chinese mulberry. The 
Philippine mulberry was, however, strongly recommended by Colonel 
Sykes as a desirable one for Indian sericulture many years before the 
date of Cope's paper (see Trans, Agri,'Horii. Soc, rol, VlII , 340). 
Hutton, in his Reversion and Restoration of the Silkworm (Jour.^ Vol* 
XIV. {SeL), 25- j6), furnishes much useful mformation on the subject of 
the species of mulberry, in which he shows that the black, red, and white- 
fruited forms are scarcely entitled to be regarded as varieties, still less 
species. He found, for example, that the white-fruited form of Kashmir, 
alter a few jrears* cultivation in India, vielded purple fruits. He views 
the white fruit accordingly as only an albino condition of the purple, and 
is of opinion that that condTuion may be met with in any of the species of 
Moms recognised by botanists. Hutton thus regards the whole question 
of the plant as governed by the same laws as the insect itself. That is 
to say, that, just as there are numerous races of silkworms, some peculiarly 
adapted to the climatic«and other conditions of the regions where found, so 
in a like manner there are local conditions of the mulberry, many of which 
experience has proved are better suited to the insect or insects of that 
region than would be the mulberries of other countries, though both may 
bi^nically be the same species. 

In his paper on the Cultivation of Silk in the Colonies, Hutton gives 
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tome additional information (Jour. Agri.-Horii, Soc.f New Series, 1870' 
155-158), in which he urges that in new regions of sericulture all forms of 
mulb«Ty should be experimentally tried till it is found which answers best. 
He repudiates the statement often advanced that only the white-fruited 
mulberry should be selected, on the ground that the colour of the fruit, as 
already stated, is not a constant character; it is, therefore, in his opinion, of 
no value in determining the nature of the plant. 

The reader should consult the opinions given above by Mr. N. Q. 
Mookerji in the passage from his report on sericulture of the North- West 
Provinces. See also the remarks on the species of Moms in Vol. V., pp. 
270-284, of this work. 

THE WILD SILKS OF INDIA. 

The silkworms which, by popular usage, are spoken of as the ** wild " 
insects, may be said to be those which the entomologist (for the most part) 
refers to the family Saturniid^, in contradistinction to the domesticated 
or mulberry silk-worms which belong to the BoMBYCiDiB. Some of the 
Saturniida exist, however, in a state of domestication very nearly as 
complete as that of the mulberry worms. Others are only half domestic- 
ated. But of the Saturnud-«, out of a long list of species actually met 
with in India, only three can be said to be of present commercial import- 
ance. In dealing with this subject, therefore, it seems desirable to place 
the information of more immediate importance by itself and apart from 
what, in the present state of knowledge, may be regarded as of interest 
mainly to the entomologist. The pages whicn follow will, accordingly, be 
found to practically assume two distinct sections : (a) an alphabetical enu- 
meration of the better known Saturniidjb with brief notes under each, 
more especially those which may be called of secondary commercial 
value; and (b) a detailed chapter on each of the commercial Saturniidjs, 
vig,, the Tasar, Sri, and Muga silks. The reader will find it instructive, 
however, to consult Mr. Hampson's complete list of the Indian Satur- 
NiiDA, which is given as an appendix at the end of this article (pp. 236-238)* 
Mr. Hampson tliere gives the most recent classification and a reference 
to the more important entomological publications on the species. 
B.— AN ENUMERATION OF THE CHIEF INDIAN SATURNIID^. 
(For A, Bombycidae, see pp. 1-6.) 
L— ACTIAS. 

This genus is generally resfarded as embracing some three or four forms, all 
of which, like the species of ANTHERiEA, form hard entire cocoons, from which 
the imago could not escape but for the fact of possessing spurs on the shoulder 
of the anterior wings. These spurs are employed to distrioute the solvent and 
to mechanically separate the fibres when once the cement has been dissolved. 
Hutton remarks that the cocoons of this genus are not so full of silk as those 
of Anthbraa, but that whaf there is has been well spoken of, being '* strong, 
tenacious, elastic, &nd brilliant." Actias differs from ANTHsitCA chiefly in 
the posterior wings being teiled. 

I. Actias ignescens, Moon {Proc. Lot. Soc, 1S77, 602). 

This insect occurs in the Andaman Islands, but is doubtfully distinct 
from A. 



FOOD. 



2. A. mamas, Bou^l. {Seep. 236.) 

Habitat.— The lower slopes of the Eastern Himalaya and in Assam. 

According to Moller it is bivoltine, the moths appearing in spring and 
autumn. The worm is said to feed on Tnrpinia poraifera. It is a largje 
insect closely allied to A. seleoe, but it is scarce and but imperfectly known 
even to entomologists. Its chief peculiarity is the great difference in the 
size and coloration of the sexes, which are so dissimilar as to have led to 
their being viewed as two species— the male as A. leto and the female as I 
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3, Actias selene, H\ibn, ,- Moore , Cat. Lepid. Insects , II,, 400. (See 

The Swallow-tailed Silk-moth : Sblbmb Silk-worm. 
Syn.— Tropaa sblbne, Hubn, 
Habitat. — Recorded as found at Simla, Mussoorie, Sikkim, the Khisia 
Hills, Shillong, Sylbet, Sibsagar, Cbutia Nagpur, Calcutta, Bombay, and 
Madras, etc It ascends the Himalaya to altitude? of 3,000 to 8,000 feet. 
Distributed to China. 

Food of the Worm.— The following may be g^ven as the plants reported 
to be suitable for this silk-worm : — 
X. Bischofia javanica, Blutne. 

A euphorbiaceous tree of sub-tropical regions. 

2. Cedrela Toona» Roxb,, and C. serrata, Royle. 

3. Coriaria nepalensis. Wall. 

A shrub of the Himalaya, found from Murree to Sikkim and 
Bhutin. 

4. Jnglans regia, Linn, 

The Walnut. 
Wild in the North- West and Sikkim Himalaya, often also cultf* 
vated. 

5. Odina Wodier» Roxb. 

A deciduous tree met with throughout the hotter parts of India, and 
along the foot of the Himalaya to Assam, Burma, and the Andamans. 

6. Pieris ovalifolia, D, Don, 

A tree or shrub common in the Khisia Mountains and in the Himd* 
lay a from Bhutdn to Kashmir, also in British Burma and Manipur. 

7. Pninus Puddum, Roxb. 

The Wild Cherry. 
One of the most plentiful trees of the North- West Himalaya. 

8. Pyms Pashia, Ham, 

A small, very common tree which is often called by Himalayan 

writers the wild pear. 

9* Terminalia tomeatosa, W. & A. 

Rev. Mr. Oampbell says that in Chutia Nagpur this tree and 

Odina are those most frequented by A. salene. 

10. Zanthozylnm acanthopodiam, DC, and Z. alatiim» Roxb. 
A. selene passes the winter inside the cocoon, and goes through two 
generations during the year. The first set of moths appear in early spring 
and the second in midsummer. The cocoon is said to oe coarse in texture 
and to afford but a small amount of silk. 
Notes regarding this Silk arransjed mainly according to Provinces. 

HiMiLAYA— J-lutton says that it is very common in a wild state at 
Mussoorie, also at Almorah, Darjfling, Assam, Cachar, Saugor, and has 
been even collected at Serampore near Calcutta. He further tells us that 
Mr. O. Turnbull failed to reel silk from the cocoons sent down from Mus- 
soorie, but that they had been reeled bv others, thoug^ the amount of silk 
obtained was not very great. In another of his publications Hutton says 
that as the insect may be fed on the cherry, pear, and walnut, there 
should be no difficulty in rearing it in France or England. It yields, 
he remarks, three or four crops a year, hence an abundant supplv of silk 
might be obtained from it, smce the worm is as easily reared within doors 
as on trees. He then adds : " In India it has a wide range, occurring 
along the coast line from Pondicherry eastward, along the base of the 
Himalaya even to the Sutlei in the north-west, and it has been found also 
in Central India, so that there can be no Question of its being rendered 
otherwise than productive in this country.'* (See Hutton, Trans* Ent, Soe., 
IV., 221 : v., 8si Jour., Agri.-Hort Soc. Ind., IX., j 67-169.) 
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Assam.— The late Mr. Stack wrote that it occurs though rarely in 
Cachar. ** The cocoon yields but little silk and no attempt is ever made 
to use it." In the appendix to the Assam Government Resolution, dated 
6th June 187^, it is enumerated in a list of Assam wild silk^x>rms regard- 
ing which no mformation is obtained. It apparently bears no vernacular 
name. 

Bombay*— M^or Ooussmaker simply alludes to the Selene insects as 
one which occurs in Bombay and which he has had under observation. 

Madras. — Mr. Morgan, in a report on the wild silks of Malabar, 
gives the following brief notice r^ardmg this silk': — 

*• This lovely moth is not common anywhere.* The larvae are very 
handsome, of a bright brass-green, with yelow spots on the head. In 
Malabar I have only found it feeding on two species of trees, Bischoffia 
lavamca, BL, and Odina Wodier, Roxb. The cocoon is of a yellowish- 
brown colour, and wiry in texture. The cocoon assumes the form of the 
leaves that the worm cements round it to conceal it from its enemies. I 
have tried to manufacture fishing ^ut from it, and obtained very fine long 
strands ; but owing to some fault m the manufacture, it lacked strength. 
As a silk-producer, it does not seem to me to be worthy of comparison 
with the tasar or atlas worms." Dr. Bidie, in a report on the wild 
^Ikworms of Madras {published March 1877) says that this moth is 
widely distributed in the Camatic, but is less common than the tasar. 
He remarks that it could easily be domesticated, and that he has learned 
it is reeled in Pondicherry. 

BBNGAL.^Hutton, in the notes above, says that this insect has been 
found near Calcutta. The writer has seen one or two specimens col- 
lected in Lower Bengal, and it is fairly plentiful in Chutia Nagpur. The 
Rev. A. Oampbell, for example, showed him a considerable number 
which he was breeding at bis Mission station of Govindpur in Manbhum. 
Mr. Gampbefl is, however, of opinion that the habit the worm has of 
leaving the tree and spinning its cocoon on or near the ^ound makes it 
less valuable than it might be, as the cocoons are both mjured and are 
difficult to find. 

Nature of the Silk, &c.— Mr. Wardle, in his Wild Silks of India, 
says : " The silk does not appear to be windable, but it is of a coarseish 
kind and might be spun if it could be obtained in sufficient quantity." 
" The diameter of the cocoon fibre is -r^^n of an inch, and it has about an 
average strength and tension, and tnus presents no obstacle to its use. 
The cocoon is rather lar^e, being 3 inches lone and i J inches in diameter." 
For further information see the remarks below under Anthersa perot- 
teti, pp. 75-76. 

II.-ANTHER-ffiA. 

India possesses someeiaitor nine species which, by entomologists, have been 
referred to this genus. Of these by far the mojst important are the various forms 



collectively spoken of as the Tasar ; next in value stands the Mug a and its 
These two types may, in fact, be viewed as representing^ two important 
sections in the genus, iri#., those with cocoons attached to the twigs of the food- 
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tree by means of a peduncle, and those devoid of a peduncle. Anthersea 
paphia, A. frithi, A. helferi, and A. knyretti, are names for pedunculated 
forms, with (in addition) several local varieties of the Brst mentioned. An- 
theraea assama, A. roylei, A. pemyi, A. yamamni, &c., are names 
of forms which do not possess a peduncle. Hutton, while discussing the im- 
portance of ascertaining the nature of the gum or cement used in consolidat- 
rog the cocoon and of the solvent secreted by the imago, in order to soften 

* Hampson informs the Editor that it occurs on the Nilgiri hills up to an alti- 
tude of 8,000 feet. 
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the (pim and thus allow of its escape, remarks that in Antheraea and Actias 
" in which the cocoons are extremely hard and toug^h and without the least open* 
in^f, the solvent from the mouth of the moth would, if unassisted by other means, 
be wholely insufficient to enable the insect to come forth, and these insects are 
consequently furnishml. in addition, with a strong sharp-pointed horny spine, or 
•pur situated on the shoulder of each anterior wing, close to the pata^ia or 
tippets, where it is concealed by the long down, and with which the moistened 
mass of threads is then divided, and an orifice formed through which the moth 
is enabled to escape. How difficult, not to say how impossible, it would be for 
the insects of these genera, if unarmed with the wing spur, to escape from the 
cocoon, will be readily understood when I explain that the true silk-yieldbg 
cocoon in the genus Actias, and also in At&thersa roylei, is encased with- 
in another which is so tough and closely woven as to be impervious to water, 
and b partially glazed externally for the protection of the pupa from inclement 
weadter; while in Antheraea paphia, A. frithi, A assama, and others 
of the true tasar group, the threads are so massed and ag|^lutinated as to 
render it impossible for the solvent to effect more than the dissolution of the 
STum." "A good and well formed /^osor cocoon is so extremely hard and 
resisting, that it is difhcult and oft^n impossible by the strongest pressure of the 
fingers to make the least indentation in it, and indeed so hard and durable are 
those of A. paphia that the Natives are in the habit of using them when 
cut into transverse rings, for binding the barreb of their matchlocks to the 
stocks." 

4. Antheraea andamana, Moore. {See p. 237 ) 

An allied species to the common tc^ar^ which inhabits the South 
Andaman Island. Could it possibly be the form described by Rum-> 
phius as met with in Amboyna ? Mr. Gotes thinks not, since the fauna 
of Amboyna differs greatly from that of the Andaman islands. 

5. A. assatnai Westw, ; Moore^ Cat. Lepid. InsectSy IL, 3g8. 

This is the tnut(a silkworm which occurs in Assam, Eastern Bengal, 
and Darjiling. It is often met within a state of complete domestica- 
tion, but there are also numerous wild forms, some of which have, by cer- 
tain entomologists, been accepted as separate species. Hutton mentions 
that he had found a specimen of this insect in Dehra Dun, so that it is 
probably much more widely distributed than is generally supposed. A 
greater difficulty exists in extending its cultivation than is the case with 
the tasar, owing to its being much more particular in the selection of food. 
In the pages below will be found a detailed account of this insect and 
of its suk, and at page 1 75 is gnven a list of the plants on which the cater- 
pillar feeds. The majority of these will be seen to be species of Laurel :— 
plants which inhabit sub-tropical regions, their area of distribution being 
towards the temperate ratho* than the tropical zones. {S99 p. 237.) 

6. A. frithi, Moore. {See p. 237) 

Habitat.* A species said to be found in the hot valleys below Darjfling^ 
and, to a certain extent, along the outer ranges of the Himalaya, ascending 
to 2,000 feet. Mr. F. Moore remarks that ** The cocoon is stated to be 
similar to that of tasar in form, but of finer silk " (Wardle, Wild Silks of 
India, 6)- Ootes has reared it in captivity and figured the cocoon in the 
Museum Notes, plate VL According to the late Mr. Otto Moller {Museum 
Notes, Vol, /., 201) this insect is common at low elevations in Sikkim. It is 
bivoltine. The moths appear m March and again in August It hyber- 
nates as a pupa, and the worm feeds on the sdl-^Sh<netL robnsta. Ron- 
dot {Vart de la Soie, II, a 7) says that Fallon reared it in France. The 
cocoons, he remarks, are yellowish white in colour and very similar to 
those of A. roylei, but less silky on the exterior. He regards them as 
containing a considerable amount of silk. 

In the Museum Notes an incidental remark is made regarding a ^ngle« 

a 1866 



Digitized by 



Google 



Products of India. 



71 



Mezankuri Silk. 



SILK: 



ifl!!«is^i/d« 



walled pedunculate cocoon found by Mr. A. V. Knyvett upon wild cherry 
trees in Sikkim, in which it is said that it was much like the cocoons of 
A. (Hthi. This is the fortti which Hampson recognises as an undescribed 
species, and to which in the Appendix below he assigns the name A kny- 
vctti (p, 2j^). There would appear to be no doubt that it is a good species. 
It is said to feed on the "Wild Cherry." Could this be accepted as Pmnus 
Pnddttm, a warm -temperate tree, on which Actias selene is said to be 
sometimes found P (Conf,va%th p. 68.) The writer pointed out to Mr. 
Hampson that there was apparently some confusion in the reportts on the 
food of A. roylei & A. knyrettL These t vo species seem to have been 
confused with A. firithi, where it is stated they feed on the Mauha tree. 

7. Anthera^a helferi, Moore, {See p. 236,) 

Met with, along with A. frithi, in the sub tropical East Himalayan 
valleys. Although many collectors have specimens of this and the last- 
mentioned moths> the cocoons of the insects are rarely seen in collections. 
This fact was deplored by Hutton, so long a^o as 187 1, and in a note issued 
by the Indian Museum only very recently it is stated that the ** cocoons 
are unknown." It is somewhat curious, however, that Hutton should make 
the almost self-same statement regarding the cocoons of this species as 
Moore offers regarding the cocoons of A. frithi, vig,, that they resemble 
those of the common tasar. It would, in fact, seem just possible that 
Moore's statement is derived from Hutton's but assigned to the wrong 
species. This idea is all the more likely to be correct, smce Moore makes 
no such remark r^arding the cocoons of A. helferi. Accepting this ex- 
planatk>n of the confliction, in the writings of authors, regarding these 
cocoons, A. helferi may for the present be accepted as belonging to the 
pedunculate series of Antherea. 

8. A. mezankuriy Moore. (See p. 23J,) 

This yields the Mesankuri silk of Assam, a fibre nearly white, and 
valued at about 50 per cent, above that of Muga* 

Most writers appear to agree with Hutton that the " existence of this 
species distinct from A. assama is altogether apocrvphal.'* On another 
page the reader will find a separate paragraph on this subject, in which 
the late Mr. Stack's opinion is ouoted, an opinion which goes to show that 
the special conditions which led Moore to establish the above name as that 
of an undescribed species are purely the result of the food on which 
the caterpillar is reared. A long and instructive account (and the earliest 
on record) of this insect will oe found in Vol. VII., Trans. Ap'%.^ 
Horti. Soc. Ind, (i8jg), pp. gy to roo, which was contributed by 
Jenkins, being a translation of a paper bv Munfram Bur Bandar! 
Barrua. The insect is said to be known as Megnnguri, and the plant on 
which it feeds as adahkori. It is stated that 'Hhe khoteah crop yields 
less silk, but is the finest in colour and most valuable, from not being ex- 
posed to the rains. The crops of the rainy season are plentiful, but the 
silk is far inferior in colour and strergth. "The produce from 1,000 
cocoons is generally estimated at 20 tolahs of silk, nearly {%, The price 
of common muga silk in thread is from R3 to 4 per seer of 80 tolahs, but 
the mesanguri fetches from R6 to 8 per seer, whilst the silk of the true 
mulberry worm is only valued at R5 to 7.** 

9. A. nebulosa, Hutton^ (See p. 2j^.) 

This worm is reported to be met with in the jungles of Colgong, Sing- 

^ Mr. Cotes informs the Editor that " what appears to be Hutton's type speci- 
men of this form is preserved in the Indian Museum. It it obviously only a dark 
coloured individual of the common tasar." 
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bhum, Chutia Naspur, and Central India. It differs from the ordinary 
tasar in being darker-coloured with cloudy bands on the wingsv Hutton 
thought that the silk from this form would probably be found to rival that 
of the ordinary tasar. It seems at least probable that the Southern 
India form, figured by Shortt in the Madras Monthly journal of Medical 
Science, has a stronger claim to being accepted as a separate species than 
has A. nebnlosa. ohortt shows the cateipillar as devoid of the spinose 

f)rocesses and the moth as gr^ish yellow with a deep puqile transverse 
ine across the wings and round the talc-like spots in the remarks below* 
p. 98, it will be seen the writer draws attention to the similarity of the 
Madras insect figured by Shortt with that exhibited and described by 
Rumphius 120 years ago. {Conf, with p. 97.) (Seep, 257.) 

10. Antheraeapaphia, ZiVf«./ Moore, Cat.Zepid. Insects, II., 38s. 

It is unnecessary to do more in this place than to r^fer the reader to 
the special chapter below which treats of the insect now is recognised by 
the most recent entomological writers under the above name, but which 
was formerly more generally known as A. mylitta — The Tasar— ,pp. 96-166. 

It may be said to be met with throughout India, some of its local forms 
being viewed as varieties, others as mere accidental variations or the result 
of fbod. Much has been written on the hybrids which may be produced 
from it, but in the majority of cases these disappear from consideration if 
the forms are accepted as but local manifestations of one common species. 
In that view of the case they are not hybrids. One writer, however, main- 
tains that he has crossed the Indian tasar with the Japanese ^amamai — 
an insect which appears to be more nearly allied to the muga than to the 
tasar. This discovery excited no small interest in the public newspapers, 
since it was claimed that the hybrid yielded a superior Quality of silk, 
which was more easily reeled than that of the tasar, and that the insect 
withal was more amenable to domestication. It is to be feared^ however, 
a false interest was created, since nothing more has been heard of the 
hybrid. For information regarding the source of much of the so-called 
Chinese tasar silk in the trade returns of Europe consult the article 
A. pemyi below. [/". /. 

11. A. pernyi, Guir., Mhie., Rev. et Mag. de Zool 0^5S)f ^97> ^^' ^» 

Habitat. — This insect is a native of China, where tt has been semi- 
domesticated for centuries as a source of silk. The cocoons obtained from 
it are believed to constitute by far the tnajor portion of the material 
imported into Europe as *' Tasar Silk." The worm, like that of A. 
yamamai of Japan, and A. royld of the Himalaya, feeds on a species of 
oak. These three insects attracted considerable attention in Europe (some 
35 or 30 years ago) during the then great alarm of the ruin of the mulberry 
industry, through the spread of disease. Shortly before that date (1850), 
the Abbe Perny made this insect known to entomological science, and 
M. Guerin Meneville associated it with the name of its discoverer. Not 
long alter, and apparently in igfnorance of what Perny had done. Surgeon 
Maingay, during a botanical excursion to the Shantung promontory of 
Northern China (September 1862), made the discovery of extensive planta- 
tions of oak, and on enquiry as to the use of these, found that they were 
grown in order to feed the worms of a silk moth which Hutton pointed 
out was nothing more than the then recently described Anthersa pemyi 

But Maingay added greatly to our knowledge of the nature of the 
country where produced, the systems of oak culture pursued, and the 
methods of utilising the silk of this, even to-day, little known insect. He 
found it in a region which consisted of irregularly disposed ranges of 
granitic hills, of an elevation of from 1,000 to 3,000 feet. The oaks 
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on which it fed were associated with Pinns sinensis, Lamb. The rivers 
of the promontory are broad and sandy, but the streams insignifi- 
cant, since little rain or snow falls, though the winter frosts are most 
intense. " The climate/' wrote Maingay, "in its essential characters, seems 
toappoximate closely to that of the northern slopes of the Himilaya." 
•« The country is admirably cultivated and produces leguminous and other 
crops in great abundance.'* These brief indications of one of the chief 
regions of the domestication of this silkworm have been here ^iven in 
order to allow the reader to form his own opinion as to the possibility of 
acclimatising A.pemyi in India. The idea that the insular thou£[h sparsely 
rainy promontory, which has an average breadth of only 30 miles and is 
washed on its northern shores by the Gulf of Pechili and on its southern 
by the Yellow Sea, resembles climatically the slopes of the Himalaya (which 
are, perhaps, 1,000 miles from marine influence, and on the average have 
a high though periodic rainfall with alternating severe seasons of drought) 
is likely to be doubted by most persons who have studied the results of the 
sericultural experiments made in India. 

Maingay says that ** The cocoons arc very slightly pedunculated, but 
by no means resemble those of A. paphia. They are generally surrounded 
by leaves. I imagine the Chinese breed the young worms in confinement 
and then place them on the plantations, which are not used indiscrimi- 
nately but are allowed regular periods of rest, or they may adopt the plan 
of placing the pregnant females on the trees selected as the future food of 
their progeny.'* Here again the imperfectly pedunculated cocoon em- z87'l 
bracect by leaves suggests the idea, ur^ed on more than one occasion, that Conf.with 
entomologists may be in error in referring Rumphius* Amboyna insect to pp, ^o\^2^ 77, 
A. paphia. But Maingay next deals with the subject of the independence ^-9^ '57* 
of this insect from the jam of Assam, and he adds that the Shantung silk- 
worm is also quite distinct from that of Central China ** from which the 
main supplies of commerce are derived.*' There can be no dcubt on that 
point, since the silkworm of Soochow and of Central China feeds on the 
mulberry. The author's object in these controversial remarks is, however, 
to suggest the improbability of the tasar silk of Chinese commerce being 
mainly (if at all) derived from A. paphia. Indeed, he is disposed to go 
further and to think the so-called tasar of China, like that of Amboyna, 
has, by many writers, been incorrectly referred to that species. It seems 
highly probable, in fact, that future investigations will show that A. paphia 
does not occur in China at all. 

The tyranny of the Taiping rebels, Maingay remarks, was so great as 
to have in his day threatened the stability andpermanence of the mulberry 
silk of Soochow. He accordingly urged that a greater future was open for 
India in which it might be desirable to ascertain whether the Shantung 
worm could be acclimatised in the drier warm temperate tracts where spe- 
cies of oak abound. But that China has not since lost its hold nor India 
gained a stronger footing in the tasar silk supply of the world, the reader 
will perhaps be satisfied who may take sufficient interest in the subject to 
peruse the review of the facts of the case given in this article. Maingay 
was, however, sanguine of success with the Shuntung insect, and in all 
fairness it should be added the experiment has never been honestly tried. 
He writes, ''I now invite attention to the ease with which the Shantung 
silkworm may be introduced into India, as being more hardy than the 
Indian varieties. It has, moreover, the advantage of feeding on the various 
species of oak, all hardy in their growth, otherwise they would perish in the 
rigorous winter climate of North China, and in other respects admirably 
adapted for growth on the dry slopes of the Northern Himalaya or in 
Kangraapd other North- Western valleys, in which already cognate species ' 

S. 1873 



Digitized by 



Google 



74 



Dictionary of the Economic 



SILK: 
Satumiidx. 



The Wild Silks of India. 



ANTHBRAA 
PERNYL 



Hybrids. 
1874 

Conf. wiih 
PP' 72, 78, 79. 



are indigenous." We have now learned that it is just the absence from the 
possible r^ions of Indian cultivation, of those conditions which Maingay 
characterises as '* hardy" that has proved the stumbling-block of all seri- 
cultural experiments of India. With the mulberry silkworm, for example, 
it has been found imperative that the eggs should be conveyed far above 
the altitude of the plantations to a climate sufficiently cold to effect that 
check on germination (so to speak) which has been proved necessary to the 
preservation of the good qualities of the worm. And the same difficulty 
would doubtless be experienced with the oak-feeding insects. At the lower 
altitudes of oak production, where land, labour, and facilities of export 
exist, the winter cold is by no means sevo-e enough, and the summer heat 
far too great to justify the entertainment of high expectations with A. 
pemyL Hutton believed in a possible future for A. roylei or a hybrid 
between that species and A. pentji, but it should be recollected (what is 
true of all such experiments), that while in the hands of an enthusiast it 
may be possible to rear a limited number of these or of almost any oiher 
silkworm, it is quite another mattqr to obtain all the conditions necessary 
for commercial success. Solution of the questions of labour and facilities 
of export are quite as pressing as the possibility of cultivation. The con- 
ditions of success with A. pemyi may, indeed, be said to exist more com* 
pletely in Europe than in India. Indeed, the alarm of complete failure 
which became so pressing with the mulberry-growers of Europe, some few 
years ago, caused (as already indicated) attention to be directed to India 
and China as greater sources of silk supply in the future than they had 
been for many years past. One of the natural directioas of this new 
aspect of the silk trade was the effort to discover an insect free from 
disease which might be introduced into Europe, so as to take the place 
of the mulberry-feeding worm. Amongst others A. pemji was experi- 
mented with, especially in France, and the habits of that insect both in 
China and in the countries to which it had been conveyed, became the 
subject of careful study. Gotes g^ves the following passage from M. 
Rondot's account of this insect s— ** Aotheraa pemyi is a bivoltine species, 
found both wild and also in a semi-domesticated state upon oak trees 
in many parts of China, where it is reared extensively for the produc- 
tion of silk ; the amount of fresh cocoons annually reared ha\nn^ been 
estimated at twenty-two millions of kilogrammes, of which a considerable 
amount is importea into Europe. Two yields of silk are obtained in the 
year, one in the spring and another in the autumn ; the spring rearing 
occupying about sixty days and the autumn rearing about a nundred. 
The insect is generally reared indoors, but to a certain extent also upon 
trees or bushes in the open air. The worm is also common in a wild state 
in the forests and copses of oak trees on the mountain sides. In Koueit* 
cheou (according to Father Perny) there is an annual variety of the worm 
which is less esteemed than the bivoltine one, a fact which is noticeable 
in connection with the tendency to become annual, which has been 
observed in species when reared in France. The cocoon is enveloped in 
two or three oak leaves drawn together by a network of silken strapds, and 
is further attached at one end to some small branch or leafstalk by a flat 
silken cord. The cocoon of the spring rearing contains only about half as 
much silk as that of the autumn rearing, but the silk itself is far more 
brilliant, that of the autumn rearing being somewhat dull and lustreless. 
The cocoons are either reeled oc spun. The reeling is done in two wavs-~ * 
either wet or dry. In the dry process the cocoons, after having Seen 
dipped in a mordant made from oakwood ashes, are washed in clean water 
and then reeled dry, the basket containing them, however, being some- 
times steamed over a vessel of boiling water. In the wet process, the 
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cocoons are simply reeled as they lie in the iron boiler, which contains 
either a solution of raw soda or strong mordant made out of oak ashes, 
the liquid being but just sufficient to cover the cocoons ; the wet process 
therefore differs mechanically from that of mulberry silk filatures, where 
deep basins of water are used for holding the cocoons while they are in 
process of reeling. Of the wet and dry processes, the dry one is preferred 
and g^ves the most satisfactory results. A large portion of the autumn 
crop and of the pierced cocoons is spun, the spinning being done either by 
hand or with a jenny worked by the foot/' 

In concluding this brief notice of A. pemyi the suggestion already 
ofiFered may be here repeated, that the cocoons of this species constitute 
almost exclusively the so-called *' Chinese Tasar" of European commerce. 
Hence to a considerable extent the success of China m the so-called 
tasar trade as compared with that attained by India. A domesticated 
insect that can be reared with ease on a plantation in an accessible 
locality, can hardly help proving more profitable than the collection of 
wild cocoons over an extensive inhospitable tract, the more so since the 
msect of the latter, after the most careful and exhaustive experiments, has 
proved intractable of domestication. It is clearly an unwarrantable conclu- 
sion to urge that India has failed in the past to compete with China, in the 
tasar market, through the indifference of her people or of their rulers. 
The capabilities of A. perayi in China are as different from those of A. 
paphia m India as any two subjects of inquiry could possibly be. The 
one is a denizen of a salubrious and invigoratmg richly cultivated tem- 
perate country, the other of enervating tropical juneles, infested with 
disease and animals inimical to human life. The inhabitants of the one 
are industrious and energetic, of the other apathetic and enslaved by reli- 

fious restrictions and obligations that make the coUection^f tasar cocoons 
istasteful and unpopular. The whole question of the present greater 
importance of China than of India, and ot the future of the tasar supply, 
would thus seem to turn on a more precise and honest comparison of the 
fairts regarding A. paphia — the tasar proper — than has been made in the 

fiast, and a more thorough appreciation of the difficulties that have in 
ndia to be contended against. It is one thing to say an insect is 
"found in the forests in all parts of the Indian continent,** and that there- 
fore ** there is no reason why it should continue'* in a more backward 
state than the tasar of China (Pioneer, June nth, i8gi)} but it is 
quite another matter to make that wild insect tractable to the necessities 
of commerce, or even to overcome the religious prejudices of the agents 
that have to be primarily employed in the development of the trade. But 
in stating the case thus briefly, the popular view has been admitted (a by 
no means established one) that a portion of the tasar of China is obtained 
from the self same insect as the tasar of the wild hilly tracts of the Central 
table land of India. It is highly probable that were seed of the Indian 
tasar to be required by China, the failure of that country to produce the 
Indian article commercially would be as complete as the failure hitherto 
experienced in India. (Con/, with the detailed information on tasar 
bek>w» as also that under Attacns cynthia.) 

12. Antheraea perotteti, Gu^r. M4h. (See p. 2s^.) 

Habitat.— A silkworm, said to be a native of Pondicherry, which has 
been reported to produce four broods a year. 

Mutton says he suspects this to be only one of the numerous forms of 
the tasar {Jour,, Agri.-Hort. Soc, N, S., IIL, 137)- Qeoghegan remarks, 
liAwever, that M. Perottet of Pondicherry (the discoverer of the msect) 
never could induce it to eat anything but Odiiia Wodier— a tree which the 
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ordinary tasar is not reported to feed on, but which, most writers say, is the 
natural food of Actias selene. This fact may be accepted as favouring 
the idea that either some mistake has been made, or that A. perotteti is 
a distinct species from A. paphia. Geoghegan adds, ''The silk is 
reported to be strong, wiry, and brilliant, but had to be carded. The 
worm breeds in captivitiy, undergoes four moults^ and yields four crops 
in the year. The chrysaJis of the fourth generation remains in cocoon 
till the tree it feeds on (which is deciduous; is a^ain in leaf." In a foot- 
note to the above Mr. Geoghegan says, " Fishing lines are said to be 
made in Dinaeepore from the silk of a worm which feeds on Oduia 
Wodier. The food of the worm and the quality of the silk point to the 
identity of the insect with A. perotteti." Mr. Wardfe accepts (p, 6g) the 
suggestion of the above foot-note as an actual fact regarding the silk of 
A. perotteti, but it is highly probable that whatever M. Perottet's insect 
may have been, the Dinagepore fishing lines and the silk referred to by Dr. 
Bicfie (p, 6g ; alsop, / ?4) and other writers as obtained from an insect, the 
caterpillars of which feed on the leaves of Odina Wodier, should be trans- 
ferred to Actias selene. Since the above was written the author has had 
the pleasure to see a proof copy of Mr. E. C. Ootes' forthcoming paper 
in the Indian Museum Notes on the Wild Silk Insects of India. In tnat 
paper the following passage occurs regarding this insect : " Anthenea 
perotetti, Guirin MineviUe^ from Pondicherry : •this insect, according to 
Walker (B, M. Cat, Lep,^ VI,, p, 1379)9 is very nearly allied to A. assama^, 
and Guerin Menevilfe's description of the cocoon (Mag, de ZooL, VI., 
pi, 123, 1844) ^1^0 answers to that of A. assama, and it is not improbable 
that it may be a variety of that species, though Guerin Menevilfe's 
figure of trie moth presents some peculiarities. According to Rondot 
{L*art de la soie, II,, p, 11 2), it feeds upon Eugenia Jambolana, Zizyphva* 
sp., and other trees." 

It will thus be seen that the greatest confusion prevails regarding this 
species, if indeed, it has any existence. If it feeds on the plants named by 
Rondot it is very probably only a form of the common tasar, or if struc- 
turally it be actually allied to A. assama, the plants mentioned by Geo- 
ghegan and Rondot are not likely to be its fooa. The writer is more dis- 
posed, therefore, to regard M. Perottet's insect as hypothetical, resulting 
from a combination of the peculiarities of A. paphia and Actias selene. 
How this error came into the literature of the Indian silkworms will prob- 
ably always remain obscure until original investigations are instituted and 
the insect recollected. 

13. Anthersa roylei, Moore. (Seep. 23^,) 

Habitat. — This is the oak*feeding silkworm of the Himalaya, which 
may be said to be found throughout the entire length of these mountains. 

Much confusion still, however, exists regarding this insect, though it has 
been studied by Hutton under domestication, and in spite of the Tact that 
detailed scientific descriptions of it have appeared (see *Jour, Agri.'Hortm 
Sac. Ind,,XIII,f 147 : also in the publications of the Entomological Society 
of London), Qeoghegan (Silk in India, p, 160) remarks that •* it is pro- 
perly an annual, but can be made to yield two or three crops. Its silk is 
favourably spoken of, but it is not abundant. The true cocoon is contained 
in a large closely-woven glazed case and enveloped on all sides by the leaves 



• Mr. Hampson, in the List given as an Appendix (p. 337)> quotes A. perotteti 
as a synonym for A. assama. If this be correct the difficulty is immensely in- 
creased, since that species has never been recorded as feeding on Odina Wodiefy nor, 
indeed, on any member of the Natural Order to which that tree belongs— i£i. Diti. 
Econ, Prod, 
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of the tree, the impression of the nervures being deeply imprinted on the 
g[lazed surface. It is like the iasar moth, but smaller. It can be domes- 
ticated." Hutton tells us that it is necessary to remove the external glazed 
coating before the silk-yielding cocoon can be arrived at [Jour, Agrij^Hort, 
Soc, Ind.f XIIL, 57). It may be pointed out that the peculiarity of causing 
the leaves of the tree to adhere to the cocoon recalls Rumphius drawing of 
the Amboyna insect, which he says in that respect differs from the tasar of 
Bengal. In the Indian Museum Notes {Proofs of Vol, II., No, II.), which 
the writer has had the advantage of consulting, a brief account of this 
species is given, in which doubt is thrown on the idea of the cocoon always 
consisting of two -layers. It would also appear from the** A^o/«5" that, 
in some cases, the cocoon is pedunculated, in others not. These differences 
of opinion, regarding so common an insect, are most perplexing, and it 
seems, therefore, more than probable that the descriptions of two widely 
different moths have been confused one with the other. ♦ • The liberty may 
be here taken to publish the following passage from a paper by Gotes in 
the Museum Notes, although professedly submitted to the author in rough 
proof, and, therefore, subject to revision before being published in the 
•* Notes":— 

** Little has hitherto been recorded about this insect, though it has 
been bred by several people both in India and in Europe (see Entomolo' I 
gist, XIV., p. 246, and Bull. Soc. Ent. France (5), IV., p. 154). Hutton 
writes in the Jour. Agri,'Hori, Soc. Ind., III., p. 12$, iSyi : * Anthersa 
foylei is common at Simla, Mussoorie, Almorah, and I think Darjiling. It 
feeds upon the common hill oak, spinning a large but thin cocoon between 
three or four leaves .... The outer coating is very strong, and I 
do not think it could be reeled, but within this case is the true cocoon, of 
an oval form and yielding good silk. The worms are easily reared and 
sometimes g^ve two or three crops, but this is when treated in the house.' 
Major Harford also, writing recently from the North-West Himalayas, 
notices the peculiar double-walled cocoons which he has found upon ilex 
(hill oak f) and the khaki-coloured males and pinkish females he has bred 
from them. Some observations also on the habits of A. roylei, by the late 
Mr. Otto Moller, appeared on page aoi of Vol. I. of these Notes; it is 
thought, however, that these observations referred to some other species, 
the cocoon forwarded with them being single*i;i ailed and pedunculate, in- 
stead of having the double-walled structure characteristic of typical A. 
roylei cocoons.^ A double-walled cocoon found by Mr. A. V. Knyvett * * 
on a chestnut tree in Sikkim was sent to the Indian Museum in May 1890, 
and produced, in the early part of the rains, a female motn of the typical 
pinkish colour, and Mr. Knyvett also writes that he has found A. roylei 
cocoons on mohwa trees, oak, and birch in Sikkim. The above is all that 
we at present know about A. roylei proper. The figures o the caterpillar 
and cocoon are taken from specimens obtained by Mr. A V. Knyvett in 
Sikkim ; those of the moths from Hutton's type specimens which are in 
the Indian Museum collection. Closely connected with A. roylei proper 
IS an insect with a firm single-walled pedunculate cocoon* • which has been 

^ Mr. Otto Moller states that the insect he had forwarded fed on Evodia fraxi- 
ntfolia —'a Rutaceous, or on Daphniphllum himalense,— a Euphorbiaceous plant. 
The fact of the food thus differing so materially from that on which A. rOylei 
is generally known to feed, confirms the suspicion that Mr. Moller may not have 
(bund A* roylei but some other and perhaps an undescribed species of Anthenea. 
* * The suspicion indicated by the above footnote has been abundantly confirmed 
by HampSOO, for he has isolated at least the specimens collected by Knyvettas a 
distiDCt species, via., A. knyvetti. See the Appendix, p. 337. 
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found by Mr. Knyvett upon wild cherry trees in Sikkim. The cocoons of 
this form, which have been sent to the Indian Museum, are much like the 
cocoons of Antheraea frithi, but moths reared from them by Mr. Knyvett 
are almost indistinguishable from moths reared from the typical double- 
walled cocoons of A. roylei, the chi^f distinction consisting in the greater 
pinkness of those reared from the pedunculate cocoons. As, however, the 
females reared from double-walled cocoons show every variety of colour 
from pink to greenish brown, and are in some cases altogether indistin- 
guishable from females reared from pedunculate cocoons, it would seem 
most probable that the difference in tne structure of the cocoon is to be 
attributed more to the difference in the food plant than to any specific 
distinctness in the insects. The differences observed by Mr. Knyvett be- 
tween the caterpillars of the two forms, though very remarkable, are not <rf 
a sufficiently radical nature to warrant the creation of a new species."* 

It will be observed that the suggestion of a possible error is covered by 
the above passage. The mohwa {=:mauha9 or Bassia latifoUa) tree does 
not grow in the Darjiling district much above 4,000 feet in altitude, 
whereas the birch tree (also mentioned as one of those on which the 
worm feeds) might more correctly be said to occur at altitudes from 
7,000 to 14,000 feet. The writer has seen this insect feeding near Simla 
on the leaves of Quercus Incana, and he believes that or some alied 
species of Himdlayan oak, such as Q. dilatata, Q- semecarpi-folia, or Q. 
Ilex to be its natural food, and is therefore disposed to doubt the 
accuracy of Major Harford's observation that he found the worm feeding 
on the Ilez, still more so of its having been on the mauha tree. 

Hutton informs us that he had succeeded to produce a hybrid between 
this and the ordinary tasar, hut that the produce never came to anything. 
A. royld is, however, closely allied to the Chinese insect, A. pemyi, a 
semi-domesticated species, which for centuries has been reared on a species 
of oak. It, in fact, affords one of the commercially recognised forms of 
Chinese " Tasar " silk. M. Rondot mentions the fact that a hybrid has been 
produced between A. roylei and A. pemyi, but he does not tell us whether 
or not the cross possesses any advantages over either of the pure species. 
Hutton mentions the fact that he had succeeded to send live cocoons of 
A. royld to France, and as A. pernjri had some time previously been intro- 
duced into that country, a hybrid might have originated from Button's 
contribution to French sericulture. It seems probable that an industry , 
similar to that of China, de^ with under A. pemyi might be established 
on the Himalaya in rearing either A. roylei, A pemyi, or the hybrid be- 
tween these. Hutton says of A. roylei : — 

** This species is very easily reared in the house, but the most effectual 
way of securing a brood is to tie the female out at night upon some tree, 
when a wild male will almost always be found with her next morning, re- 
maining until sunset, when he again departs. It is, strictly speaking, an 
annual, but it may be found in some stage or other from April even to Sep- 
tember. When first hatched the caterpillar is entirely black with a rufous 
brown head ; the tubercles, of which there are six longitudinal rows gpving 
out tufts of whitish hairs, are rather prominent. At this stage the body is 
much broader in front than towards the rear, the anterior lateral tuber- 
cles projecting forwards on each side of the head. The second stage after 
the first moult, the colour becomes green, the rows of tubercles crowned 
with orange, and the apex giving out generally one and sometimes two 
long stiff hairs which are clubbed or buttoned at the tips ; a central 



• This view has not been upheld by Hampson — an entomologist not given to 
unnecessarily multiplication of species. — Ed,, Diet, Bcon, Prod, 
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dorsal tubercle on the penultimate segment ; head and anterior segments 
pale greenish ; legs faint brown ; the second and third segments *re the 
most prominent ; a faint flesh-coloured stripe above the stigma- a ending in 
a triangular brown patch on each side of the anal foot ; a row of small 
tubercles beneath the stigmata of an ultramarine blue ; two black spots ob- 
liquely transverse un the back of the first segments ; anal shield bordered 
with ultramarine blue. " 

After the second moult the colour is still green, with the tubercles of 
the back tipped with pale yellow, and in the third and fourth moults the 
colour becomes pale green with a faint greyish tinge, but the hairs from 
the dorsal tubercles are long and pale-coloured and no longer clotted 
at the end. Though the worms attain a large size, so much, says Hutton, 
does their colour approximate to that of the back of the oak leaf upon 
which they feed, that although the ordure beneath betrays their presence, 
they are by no means readily seen. 

14. Antheraea sivalika, Moore, {pp, 4$, 122^ 237.) 

This is the tasar worm met with on the submontane districts of the 
Panjdb. It feeds upon the Zizyphus Jujuba [ber or beri), and is plentiful 
in the Hoshiarpur District. There would seem no doubt but tnat this 
should be accepted as a specially pale-coloured local form of the ordinary 
tasar. For further particulars see p. 120. 

15. A. yamamai, Gu^. Mine. 

This may be designated the Japanese form of muga, which has been 
several times introduced into India without apparently any permanent 
result. Hutton says that it "is well thought of both in England and in 
France, where great efforts have been made to introduce it, but as yet 
with very indifferent success." He then adds that it ma^ be reared on the 
Himdlayan spiny oak (Quercus incana), but that it requires to be carefully 
protected from its insect enemies. Reference has already been made 
(p. 71) to the reported discovery of a valuable hybrid between this 
insect and the ordinary tasar. This discovery was made by a Mr. 
Mowis, who, for some short time, was employed in connection with the 
Poona experiments with tasar. Some idea of the very high, and it is 
feared misplaced^ expectations of the value of Mr. Mowis' discovery may 
be learned from the following passage from an official publication : 
••Mr. Mowis, in spite of repeated calls from Government, has forwarded 
no report, and it has been ascertained indirectly that he declines to make 
known the results of his process, preferring to use his knowledge for his 
own benefit. He has, however, shewn the result of his experiments both 
in the shape of the hybridised worms and their produce to many private 
individuals, and there can be no doubt as to their complete success. They 
undoubtedly, in the opinion of this Government, open out a prospect of 
the rise of a most valuable industry in India, where the food on which the 
worm lives, vis., the nandruk (Ficus Benjamina) and other varieties of the 
Ficns are indigenous and abundant, and it is strongly recommended that 
a supply of eggs of the yamamai be procured from Japan, and dis- 
tributed to the different model farms in this country with a view to the 
experiment becoming widely known and encouraged." 

It perhaps need only be added to what has been said above that 
nothing more has been heard of this valuable hybrid, and that, conse- 
quently, neither Mr. Mowis nor the people of Bombay have as yet reaped 
the vast fortunes that they were supposed to be on the eve of obtaining. 
It may also be added that, like A pemjri, this species is assumed to con- 
tribute to some extent to the consignments of cocoons returned in the trade 
statistics of imports into Europe under the name of ** Chinese Tasar." ' 
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III.— ATTACUS. 

Entomologists have referred some eight or nioe species to this genus. One, 
the Eri or Castor-oil-feeding insect, is of considerable importance to India, and 



tne tri or i^ascor-ou-ieeamg msect, is ot considerable importance to India, and 
its cocoons are even exported to some extent (see the detailed article pp.' 162-174). 
Two others may be said to have attracted a greater degree of consideration than 
is generally the case with the truly wild siflc-producers. These ar« the Atlas 
moth and Attacns Cynthiay an insect which by some writers has been oUled the 



Hutton speaks of the genus AttaCHSas being characterised by the moths 
being devoid of the power to secrete a solvent fluid, and consequently the egress 
of the insect is provided for by the worm leaving the threads at the head d Uie 
cocoon unagglutinatad, and only loosely drawn together, so as to be easily 
pushed aside by the head and forefeet of the imago. , 

16. AttacuS atlaSi Linn, ; Moore, Cat, Lepid. Insects, IL, 40$, 

Hal^tat.— Found in China, Burma, India, Ceylon, and Java. In India 
its habitat extends from Sylhet and Cachar to Sibsagor, Johore, Sikkim, 
Mussoorie, and Almora ; also Bengal, Burma, Madras and Ceylon. Ac« 
cording to Gosse it ranges in South-Eastern Asia over 35" of lat. and 55" 
of long., being abundant in India and China as well as throughout the 
Malay Archipelago (Entomol., XII,, 2$). 

Food of the Womu 
X. Ardisiasp. 
Mr. Manuel mentions a common species of this genus» found all over 
Pegu and Martaban, as being eaten by the worm. 
a. Artemisia vulgaris, Linn, 

Wem,~^Dona, Hind., Bbng. ; Titapat, Nepal; Nagdana, Cachar. 
A gregarious shrub found in Sikkim and many other parts of the 
Himalaya, also in Bengal and Assam. It is mentioned by Brownlow 
as a tree on which the Atlas may be found. 

3. Bischofia javanica, Bl, 

4. Cedrela Toons, Roxh, 

This is known in Cachar as the Lud, 

5. Clerodendron iufortunatum, Geertn, 
Mentioned in the Burmese list of foods. 

6. Dillenia indica, Linn, 

7. D. pentagynia, Roxb, 

8. Glochidion lanceolarinm. Dale. 

A shrub on which the insect is said to feed in Mussoorie. 

9. G. velutinum, Wight, 

zo. Lagerstrcemia Flos-Reginae, Rets. 

Mentioned by Mr. Manuel. 
iz. Leucosceptmm cannm, Sm, 
Said to be eaten in Sikkim. 
za. Melastoma malabathricom, Linn, 

VttVL'-'Choulisyy Nepal ; Tungbram, Lbpcha ; ShapH, Mbchi ; Lutki, 

Cachar ; Yetpyai, Bu«<m. 
A large bush met with throughout India up to an altitude of 6,000 
feet, chiefly near water-courses. The Atlas worm, when fed on the 
leaves of this tree, is said to give a very white silk. 

13. Ocimum sp. 

Mentioned by Oameron as eaten by the worm in Bangalore. 

14. Phyllanthns Emblica, Linn^ 
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This is mentioned by Hutton, Manuel, and other writers. 
15. P. lanceolafia. 
The Rev. Mr. Oanrpbefl says the atlas insect is very plentiful in 
Chutia Nagpur, where it feeds chiefly on this low shrub. Mr. Oampboll 
succeeded, however, to rear it on the feaves of Dalbern^ia SiMOO, and he 
adds that he has seen the worm feeding on Engenia caryophjUa 
and Sjo^Iocot racemofa. The cocoons of the t*orms fed on Sissoo, 
Mr. Gampbell remarks, in no way resemble the normal type; They 
are smaller and appear more easily reeled. 
xd. Sapinm iasigiiaf Benth. 

VtnL-^KkinHa, HiliD. > Dudla, Pb. 
A tree of the Sub-Him^ayan tract, also found in Chittagong, 
Burma, and Western Ghdts. 

tj. ScUeichera trijnga, Willd. 

Mentioned by Manuel as one of the trees on which the insea feeds 
in Burma. 

x8. Stephegyne dirersifolia, Hook. /. 

This is mentioned by several writers as the plant on which the in- 
sect feeds in Chittagong and Martaban. 

19. Symplocos cfmtKgoides, Ham. 
Vem. — Loifd^ Cachar i Lodk, Kuiiaon ; Ltya, Sutlbj ; Lqf, Pb. 

A small tree inhabiting the Himilava at an altitude from 3,000 to^ 
8/xx) feet; also Assam, Kn^ia, and iMartaban Hills, 
ao. Vangneria spinosa, Roxb. 

A plant reported to be eaten by the worm in Assam. 

31. Wendlandia Notonia, WaU. 

The worm is said to eat the leaves of this plant in the Madras 
Presidency. 

Brownlow gives a list of Cachar plants (most of which it is believed are 
hicluded in the above), but as he furnishes only local names for them 
it has not been thought desirable to make the attempt to determine what 
they may be. 

ProTinda! Notices Regarding this Silk. 

Bbkoal & Assam. — Very little has been written regarding this 
insect in the Provinces named. It occurs, however, fairly abundantly, and 
has been practically domesticated by Mr. O. Brownlow in Cachar, who 
urged that this insect possessed even stronger claims to consideration 
than anv of the other wild silkworms. His papers will be found in Vol. 
XIII 086$), 39^^41 5 of the Jour. Agri.^Hori. Soc. Ind., vit., «* On 
the feasibility of a mixed system of open air silk-culture/' and Vol. IIL, 
1872: **A few notes on the Atlas worm." Mr. Brownlow's paper is 
ffiven in the appendix to Qeoghegan's Silk in India, and is quoted by Mr. 
Wardle as "from a Government Report ** {Wild Silks of India, p. 63). 
Btack savs this is the peiogor$ muga of Assam. In an official communi- 
cation Mr. W. O. Taylor, Settlement Officer, Khnrda, forwarded to the 
Collector of Puri in 1879 samples of this insect together with a note on 
the subject, from which it would appear to be fairiy plentiful in the forests 
of that portion of Bengal. Mutton in a pa]>er (Agrt.^Hori. Soc. Ind., Vol, 
IL {i8yo), 146-176) on " the Cultivation of Silk in the Australian Colonies " 
recommends this species to consideration, and Qosse (in the Entomologist, 
'^79) ga,ve an account of his endeavours to acclimatise it in England. 

Himalayan DisTRicTS.^One of theeariiest accountsof the Altas moth 
is that by Lady Isabella Rose Gilbert (1825), but Mutton and other writers 
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speak of it as found on the lower hills and as feeding more especially on the 
species of S^uni and Glocfaidion. Although toiCnd, therefore, on the 
Himalaya, it is not very well known to the people, and no use is made of 
its cocoons. 

Madras*.— The following notice regarding this moth appeared in 
Mr. Morgan's Report of the Silkworms of Malabar:— "The Atlas 
moth (Attacos atlas ) is found throughout the Province, bnt cannot 
be said to be abundant anywhere. 1 foimd the lanrse feeding in 
Wynaad on Bischofia javanica, Wendlandia Ifotoiita, Mallotns snbpelta- 
tus, Enrya japonica, on three species of Tetranthera, and on a host of 
others too numerous to mention here. The cocoons are of a very dark- 
brown colour, and are invariably hidden by leaves, which the larvae gums 
round itself when it commences to spin its cocoon. I have carefully 
watched those I have collected and brought in from the forests, and when 
about to spin they invariably commence oy drawing together the edges of 
the largest leaves they can find, and attaching them to one another by 
silken threads. Within this leafy screen, the cocoon is rapidly perfected ; 
and if the leaves are afterwards removed* it will be found that the cocoon 
has exactly taken the shape of the leaves, their nervation even being' 
clearly impressed on the silk. The cocoons of this species are never cof- 
lected or utilised in the district. 

It is easily bred under shelter ; for I successfully hatched two ^%'gB 
under a glass shade in my house. The larvae were fed on Bischofia leaves, 
and spun a fine cocoon. The imagos came out in due time and were Bne 
specimens. The larvae of Anthenes paphia will not stand such confine- 
ment, but die when about three-fourths grown,'* 

Burma.— By far the most complete local account of this insect is 
that gpven by Mr. R. A. Manuel (Jour, Agri^Hort Soc Ind., 
i88i'82y K//., 303-307) in a paper on the silks of British Burma. 
Omitting the paragraphs on the plants on which the worm feeds (which 
have been amalgamated in the remarks above on that subject), the 
information furnished by Mr. Manuel may be here republished : — 
" The great Atlas moth of Further Asia, the vastest of all known lepidop- 
tera, has been described by every naturalist of note from Linna^s 
downwards, so that few of the famil]^ are better known than ' Le Geant des 
Pafillons* It is a widespread species, ranging over the south and east 
half of continental and insular Asia, common on the slopes of the Himila^a 
and all through India to the points of both peninsulas, abundant in 
China, scattered over the isles of^the Archipelago, from Java to Molucca, to 
Borneo, and to the Philippines, a range of 35 of latitude and 55® of longitude. 
. As is often the case with animals of extensive habitat, this magnificent 
insect is subject to considerable variety. Here in Burma it has its home 
in all the lower moist forests, and in some of the upper mixed ones too. 
In the sunlight its strong, vigorous flight gives one more the idea of a 
small bird than of a moth. On account of its great size,^the expanse of 
its wings at times exceeds gf inches,— and from its vigorous flight the 
natives call it t\ie Seen^hpea, or elephant moth. Tte late Mr. Blyth, of 
the Asiatic Society's Museum, Calcutta, writing of some specimens of it 
sent from here, says : * A well-known moth from Burma * . . . . ' a 
splendid species, common in collections from China, Assam, Sylhet, and 
Aracan.' And the late Dr. Mason mentions it in his work on Burma as 
abounding in the province.*' 

*' Crops* — The Atlas spitosonce a year, bat it can in domestication be got to spin 
twice, — once towards the close of the rains and again just before its commencement. 

*Mr. H amp son informs the editor that this insect occurs on the Nilgiri hiUs up 
to altitudes of 6000 feet, 
t Sometimes over 1 1 inches.— Ei. 
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The cocoons on the latter occasion are never so sfood as those spun during Septem- 
ber to November. The cycle of its exbtence is from 81 days to 8 or 9 months :«• 

Days. 
In the ova state • . • . • 8 to 1 1 
In the larval state • • 

In the cocoon state • • 
lo the moth state • • • • 



36 to 40 

30 to 8 or 9 months. 
7 to 15 



Total 



81 to 8 or 9 months. 



"The cocoons are solitary, enclosed in leaves, in colour they are a light umber or 
drab, the surface (independently of the impiess of leaves) roughly granular, scarcely 
at alt silky or floccose except at the mouth; its substance is thin, parchmentv, very 
firm ; the interior very smooth and even subglossy. The upper extremity forms a 
natural orifice for the exit of the moth, but the great number of silk fibres which 
are here left ungammed and are loose, soft, and flossy, effectually prevent the ingress 
of intruders. The cocoon is not dosed like those of Bombyz num and Anthanea 
mylttta. As a result of this stnictnre the exit of the moth leaves no disturbance 
behind, no disarrangement of the fibres. The cocoon is from 2 to 3 inches long and 
about I inch broad in its widest part; it weighs, without the chrysalis, about 6 or 
grains. ^ 7 

" Cultivation, — The Adas is an indolent worm, seldom travelling far from its 
birthplace unless compdled to co in search of food. The ova are laid in groups, or 
strings, on the nndei^urface of leaves which are the food of the worm: this the 
instinct of the female leads her to accomplish. They are all strongly gummed to the 
surface, so that they not only are noi shaken off by the wind but the crawling out on 
the young larvae is facilitated. They are as large, or perhaps slightly larger, than 
t%isser ova, broadly ovate, and granular on the surface ; m colour while, clouded 
with purple brown, which tint centres in an irregular mass of intense depth. All 
this colour is readily washed off by a few moments' immersion m water, the tinge 
bemg communicated to the water, leaving the tgg of a delicate greenish white. The 
young larvx are about three Imes long in repose and five lines when crawling. 
Their general colour is black with a broao-based band of light grey running down 
the back for the whole length and crossed at the side of each segment by two white 
tines. The tubercles are tall cylinders of pure white, tallest in front; all of them 
have white hairs which, uniting laterally, form oonspkuons transverse bars of white, 
one on every sc«^ent. From each tubercle proceed several very slender black hairs 
of great length. Head glossy black, unspotted; the dypeus grey; anal region 
white, feet black, prolegs grey. The little worms do not congregate like the larvs of 
Cricola but sit on the underside of a leaf almost always in a double position with 
the head bent round towards the taH. They moult on an average once a week, and 

So through six moultF.^ The first moult, however, takes place sometimes after seven 
ajTs. Very soon there is an entire change in the whole appearance of the worm, 
which, for the greater part of its existence, seems as if thkkly powdered with very fine 
white dust-like flour. Full sTown, they become greenish white, the skin all studded 
with minute oval darker specks, which give the impression of translucent cells in the 
substance. The orange clouds on the sides are nearly all obsolete, especially the 
posterior ones; last segment asure with the oval specks dark blue. A rondo-triangu- 
far ring of rich pale orange is conspicuous on the outside of each hindmost proleg; 
the face is wholly pale green, leg and dypeus margined by a black line ; thoracic 
tuberdes shorter and blunter ; the rest much increased in length and become soft 
spines, lying nearly flat, pointing backwards and overlapping, the lowrst row, dark- 
iron grey. Feet and prolegs iron grey, the latter crossed by a band of greenish 
white, the whole thickly covered by a snow-white farina. Just before spinning the 
worm is nearly 5 inches long and i inch high. 

** In spinning, the worms generally use one leaf, but they attach the cocoon by the 
means ot their silk not only to the peduncle of the leaf but to a great extent to the 
branch to which the leaf is attached, so that in the event of the leaf withering the 
cocoon does not fall but remains pendant from its tip. 

** Manufacture^'—kVihoMgh the silk of the Atlas can be reeled, this is not done 
on account of the difficulty experienced in freeing the filaments of silk from their 
position in the cocoon. Oaptain Hutton, the entomologist of the Himalayas, pro- 
nounced the silk as decidedly good, and Dr. Chavannes, of Lausanne, consi- 
dered its introduction into France desirable. In appearance the fibie is very much 
like iusser ; if anything, it is in hue a little darker, but to the feel it is much finer 
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and softer. The ' waste, 'or floss, is easily prepared and the dark brown amber or 
drab colour is easily discharcred. Like tusstr^ however, the fibres are flat and 
striated and will not take all dyes. The uses to which i%itser is pat are suited to 
Atlas silk, and China annually exports lar^e quantities of Atlas-waste to the European 
markets. " 

The AtlM Cocoon & Silk. 

Mr. Qosto, in the paper already Quoted, says of the cocoons that they 
are in colour "a light umber, or drab; its surface (independently of 
the impress of leaves) roughly granular, scarcely at all silky or floccose, 
except at the mouth; its substance thin, parrhmenty, very firm; the 
interior very smooth, and even sub-fflossy. The upper extremity forms a 
natural orifice for the exit of the moth, made by the conveyance of a great 
number of silk-fibres, which are left ungummed, and are thus soft and 
flossy, the eummed, stiff silk passing up on one side and contracting into 
the cord. Thus the cocoon is not closed, like those of Bombyx mori, 
of Telea, of the Anthersa, but open, like those of A. cynthia, of the 
Samie, of the Satnmifle. As a result of this structure, the exit of the 
imago leaves no disturbance behind, no witness, no disarrangement of 
. these soft fibres, such as is the case with yanwmai, pcrnyif and pi^phia 
(Antheraea mylitta). " 

Hutton goes into great detail on the subject of this cocoon (Jour, 
Agri,»Hori, Soc, Ind., XIII , 82^3-87)^ ** After repeated trials in various 
s<M vents. ** he says, ** 1 have hitherto proved unsuccessful in doing more than 
reeling to a certain extent, with the certainty of the thread snapping every 
few feet. The intractability seems more attributable to the peculiar 
manner in which the cocoon is formed than to the insolubility of the agglu* 
tinating substance, for the cocoon appears to be composed of separate 
layers or silken bags one within the other, and the thread is sure to snap 
at the end of each of these. There seems no reason, however, why the 
silk should not be carded and spun after the method pursued with the 
Assamese #rt (A. ridni), and if this be accomplished, the silk may be 
brought into the market, as the insect is easily t eared, and is abundant 
in some of the Sub-Himdlayan tracts. '* Hutton says that he found 
a cheap coarse vinegar the best solvent for the cocoons. 

Mr. Wardle informs us that " the diameter of the external fibres of 
the cocoon is very variable, averaefin^ about ^i^jf inch, whilst that of the 
internal fibres is more uniform, and about y^^ inch. The outer fibres 
are capable of supporting an average weight of 2| drams, and the inner 
2j drams. The tension of the outer fibres is one inch to the foot, and 
the inner i J inches. The fibres are flat and longitudinally striated, and 
united in pairs by their edges. ** 
17. Attacus canninn, Hutton. ( See p. 236.) 

Habitat.^ North-west Himalaya ; common in a wild state. It produces 
annually hard, compactly-woven cocoons of a rustv orange or grey 
colour. A writer in the ^our, AgrL-Hort» Soc. Ind.^ XL {t8sg) speaks of 
this as the Himdlayan ert. It feeds on the leaves of the following bushes : — 
Coriaria nepalensis, Wnll^z, shrub of the Himalaya from Murree to 
Sikkim, Bhutan, and Manipur; and Zanthozylnm alatnm, Roxb., an 
equally plentiful bush on the lower slopes of the Himalaya. 

In the Jour. Agri.'Hfrt. Soc, Ind., XL Proc, 1^59), 84, Mr. Turnbull 
announced that he had been unsuccessful in reeling these cocoons, though 
he had tried many different methods, such as warm water, solution of 
borax, soda, cow-dung, etc. This species Hutton subsequently found was 
one and the same as the next. Hampson will be seen (f>. 36) to quote the 
name here given as a synonym for A. cynthia. The species is retained for 
the present, however, since the name A, canniogi is so very frequently 
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mentioned by Indian writers, and is even given by Moore in the list 

furnished to Wardle's Wild Silks of India. (Cai|^ with remark under 

A. gBtriai below, p. 86.) \pp, 162, 263.) 

28. AttaCUS CVnthia, Dmry; Moore, Cat. Lepid. Insects, IL, 407. (See 

Habitat— This moth inhabits the regions from Sylhet, Cachar, and 
Shillong to Sibsagor, Sikkim (common up to 5,000 feet), Mussoorie, and 
Simla; it is also said to be found in South Andaman, and, Mr. Hampson 
adds, on the Nilghiri hills. It is distributed to China and the Malay 
Islands. 

Food.^Much confusion still exists regarding this insect and its 
separation from the ert (A. ridni). Moore says that it is the eri of Royle 
and of Hugon, as sdso the arrindy or arrundt of Roxburgh. Hiitton re- 
marks (Jour, Agri.'Hort, Sac. Ind,, XIL, 63 & ji) that, like the domesti- 
cated ert, it will eat the castor oil plant, but in Mussoorie it is generally 
found on Coriaria nepaleosis, Zantkoicylnm alatom, and other such bushes 
In an essay (Jour, Agri.'Hort, Soc. Ind., Nen Series, IL, 173-74) on the 
** Cultivation of Silk in the /Australian Colonies," Hutton gives some useful 
hints regarding this insect. Alludine to Mr. Brady's successful intro- 
duction of it into the colonies, he would seem to have thought that good 
results might be anticipated. He repudiates the idea that it is the wild 
state of Attacns ridni, on the ground that it cannot be successfully reared 
on the castor-oil plant. Hutton also says: *'I have even reared it 
easily enough on tne common Cape Woodbine, so that its introduction 
into England seems feasible enough, especially as the Ailanthos glando- 
lom is said to thrive there. " In China this insect has been domesticated 
for centuries and fed on Ailanthns, hence, by European writers, it is 
often spoken of as the Ailanthus silk-moth. In the Proceedings of the 
Agri.'Horti, Soc. Ind.for 1861 (p. 135) occurs a correspondence on the 
subject of Dr. Bonavla's attempt to domesticate this worm in Oudh. 
Hutton, in referring to this subject, commends the zeal of Mr. Brownlow 
of Cachar in his experiments with silk-moths, and announces that that 
gentleman had recently found the cjnthia insect there. Ihe late Mr. 
Stack, however, informs us that the people of Assam believe this to be the 
eri in a wild state. He adds 'Mt appears to be commonest in Cachar, 
but it is also known in Kamnip. ** 

It had been found by Oaptain (now General ) Strachey in Kumion, so 
that Hutton was constrained to add " I have no doubt that the insect may 
be found along the entire line of the Sub-Himilaya from the Sutlej to the 
sea, " In a report on Sericulture in Kangra the i«te Oaptain Bartlet wrote 
in 1883 : ** The Ailanthns tree (native name tirimul) grows wild about this 
district, and the wild cocoons are those of the Ailanthus silk-worm 
(Attacns cynthia), which I found in the larva state on the bushes on the 
estate. I have no knowledge of any other wild silkworm, and am under the 
impression that either attempting to rear or collect the cocoons of this kind 
would not pay, particularly when the Bombjx mori flourishes so well here." 
Commenting on Dr. Bonavia's experiments Hutton thought the heat of 
Oudh would, however, prove inimical. " There is nothing like trying, how- 
ever, and as we have the real Simon Pure at Mussoorie, you need not 
bewail the absence of Mr. Fortune from China at this moment. The 
fact of our possessing the Attacns cynthia in India affords anothet proof 
of the necessity of our setting our own shoulders to the wheel if ever we 
wish to ascertain the resources of the country, and it says little for our own 
enterprise and knowledge, when we allow ourselves to be sent to seek in 
China what, without knowing it. we already abundantly possess in India.*' 

The Ailanthus silkworm has been successfully introduced into 
England, Europe, Australia, etc., but it may be said that interest in the 
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subject has practically died out, and that no further action appears to have 
taken place in India than the futile experiments in Oudh. While this result 
is extremely disappointing, it seems likely that attention may once more turn 
to this insect, for, if it has been successfully domesticatecl in China, there 
would seem no good reason why it might not be also reared in some 
part of India. 

In the forthcoming number of the Indian Museum Notes,i\\e follow- 
ing passage occurs regarding this insect and its silk : — 

"Its larval stages do not appear to have been observed in India. 
The cocoons, though much smaller in size, are very similar in structure, 
coloration, or general appearance to the cocoons of Attacus atlas ; they 
are smaller and more compact than cocoons of A. ridni, but appear, 
nevertheless, to contain a considerable amount of silk. This silk would no 
doubt be valuable for carding purposes if it could be obtained in any con- 
siderable quantities, and of late they have appeared in the Calcutta 
market where they are known as junghes. Mr. Q. O. Hodson writes that 
they are brought to market by Muhammadans, while the eri and muga 
trade is entire^ in the hands of Marwarries, According to Hutton, the 
insect also is identical with a semi-domesticated species, which is reared 
on a small scale in some parts of China upon Ailanthns glandnlosa for 
the production of silk, and which has also been raised experimentally upon 
the same plant in Europe. ** 

It is not known to what extent the cocoons and silk of the Ailanthns- 
feeding worm are exported from China and Japan, but, as already pointed 
out under Antheraea pemyi and A. jamamai, the so-called " Tasar Silk 
of China " would appear to embrace more than the produce of Anthersea 
paphia (if indeed any of the true tasar is exported trom these countries), 
and it is probable therefore that a considerable amount of Ailanthus «ilk 
finds its way to Europe. If this suegestion proves correct, it would give 
the comparison with the Indian trade more correctly to class Anthersea 
pemyi as muga and Attacus cynthia as eri* Some such classification 
would not only allow a correct comparison between the Chinese and 
Indian trade, out it would facilitate »n appreciation being formed of the 
value of the true tasar in the European markets. The writer has been 
unable to discover the amounts of silk and cocoons of Antheraoa pemyi and 
Attacus cynthia imported into India, but this much can be said, the entire 
Chinese imports are certainly not mulberry silk. The writer when visiting 
a silk mill in Bombay was shown the material imported. It proved to be 
merely waste cynthia silk. (Conf, with pp, 210, 2/ j.) 

19. Attacus edwardsii, White. (Seep. 236.) 

HahiUt-Sikkim, Khisia Hills, Mussoorie, the Western Ghits, and 
Mysore, but is nowhere abundant. According to the late Otto MoVler 
it occurs at an altitude of from 6,000 to 7,000 feet. 

Hutton, in his essay on '* The Cultivation of Silk in the Australian 
Colonies, " says that although the Chinese are said to have domesticated 
this insect as also Attacus atlas, *' it would be a difficult thing to rear 
them profitably.*' In his " Notes on the Indian Bombycidae {Jour, Agri,- 
Hort, Soc Ind,, Vol, XIII,, 87, also New Series, III., 139), he remarks that 
it was found originally at Darjfling, is much darker in colour and rather 
smaller in size than Attacns atlas. His remarks regarding it are, how- 
ever, apparently derived from Moore's descriptive notes and drawings, 
(see Cat, Leptd, Insects, II., 486), In the Museum Notes (VoL /., 201) 
Mr. Otto M oiler says that this insect is an annual : the moth appears in 
the rains (July to September) and it hybernates as a pupa. The cocoon 
ke that of A. ' 
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20. Attacus euerini, Moore, (See p. 237.) 

Habitat.— Tt inhabits Eastern Bengal. 

Hutton, however, says this insect has only been seen in the Museums 
in England, and he is accordingly disposed to regard it as little more than 
an ill-ted condition of A. rid^ ; he cites a case known to him where 
under-fed Actias aeleae only attained about one quarter their natural size 
ijour, Agri.'Hort., Soc. Ind.^ ///. (.Vew Series) 140). In the Museum 
Notes (Vol. II., Pt. II., proofs of which have jtist been seen by the author) 
it is stated that '* A. guerini, A. obscnms, A. canningii, and Satnmia iole 
have at different times been described ^s distinct species. From the de- 
scriptions and figures that have be'-n given of them, however, they appear 
to be so nearly related to A« cynthia and A. ricini, that until cause is 
shown fo** their separation, it seems best to look upon them as synonyms 
of one or other of these two species." Hannpaon treats A. gnerini ana A. 
obacnmt as synonyms for A. rictnl, and places A. canningii under A. 
cynthia. 

21. A. Obscunis, Bm/ler. {See p. 237,) 

Habitat. — Occasionally found in Cahar; the worm feeds on a plant 
called in the vernacular Lood (= Cedrela Toona). See remark under 
A. gBerini above. 

22. A. ridni, Boisd,; Moore, Cat. Lepid. Insects^ 11,^ 407. (See p. 237.) 

Habitat.— This insect inhabits Assam and parts of bengal, and extends 
from Danding to Nepil and Kumion. It is the eri of Assam and arindi 
of Bengal. Hutton offers the suggestion (Essay on ** The Cultivation of 
Silk in the Australian Colonies ") that this insect may be ** an importa- 
tion from that • old curiosity shop * termed China. " He repudiates the 
statement that its wikl condition is the insect known as A. cynthia on 
structural as well as practical considerations, chief among the latter being 
the fact that the natural food of csrnthia, in the wild state, is not Ridnns 
commnnis. He lays stress on the presence of rows of black spots between 
the tubercles of the larvae in A. cynthia throughout all its stages, while A. 
ricini is devoid of these in its perfect condition {Jour, Agrij-Hon, Soc. 
End., XIIL, 7i^82). A fuller account will be found at the end of this enu- 
meration of the species p. 162. 

rV.— CALIGULA. 

Hampson does not regard this genus as separable from the Saturnia. 

\Seep.2ie. 
Zi. Calip^ula Simla, Westwood; Moore, Cat. Lep, Insects, II., 309. 
Habitat.— Simla, Kumdon, Mussoorie, and the Khdsia Hills. 
This insect forms an open, net-Hke cocoon and feeds on— 
I. Jnglans regia, Unn. (A aelene feeds on this tree 5e#^. 68 also p. 95.) 
a. Pyms communis, Linn. 
Thb Common Pbar. 
Vem.— iVoj^^afi, tan/f, sunkeiut, Pb. 
Cultivated and sometimes wild in the North-West Himila}ra and 
Kashmir. The " wild pear," alluded toby Hutton, instead of being the 
pear, may have been Pyms Pashia, which is often called a pear. 
3. Salix babylonica, Linn, 

Vtxn.—Bisa, bada, Pb. ; Giur, Kashmir; Tissif Nbpal. 
A tree commonly cultivated in North India. 

The above are the plants mentioned by Hutton, but they are so utterly 
diversified, both in habitat and nature, that it is difficult to believe the 
same insect could feed on all of them. The willow is more likely to be 
Salix tetrasperma (Conf. with Jour. Agri.'hoi t. Soc. Ind., III. {Nev> 
Series) 141)* 
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24. Caltoila cacharai Mowe^ Proc. ZooL Soc., 18 12, sj8. (See p, 

Oyn.— RiNACA BXTBNSA, Butt^ <^J^*) 

Habitat.— Cachar. 

25. C thibeta, Westwood. {See p. ^jy.) 

Syil.-»RlNACA EXTENSA, ButL 

HabiUt.— North- West Himalaya, Mussoorie, and Sikkinu 
It forms a light, open, net-like cocoon and feeds on the— 
I* Cydo&la ▼iils:aris, Pets, 
Thb Quince. 
Vera. — Biki, Hind.; Bamsuni, Kash m i r. 
Cultivated in North-West India and up to 5,500 feet in the Himilaya. 
a. Pieris ovalifolia, D, Don. 
J. Pyrus commnnit, Linn. 
^ Hutton says it *^ occurs also in Kumion, but the specific name is a 
misnomer; the insect never approaches Thibet. Specimens were taken out 
of a collection made in Kumaon, but because the collector travelled into 
Thibet it was ridiculously enough called a Thibetan collection and the spe- 
cimen named accordingly. The cocoon is a coarse open net-work through 
which the larva is visible, but there is no available silk.'* 

V -CRICULA. 

26. Cricula drepanoidesi Moore. (See p. 2j8.) 

Habitat.- Sikkim. 

This is presumed to be a very rare insect, but it differs sufficiently from 
C. trifeoestFRta to justify its retention as a distinct species. 

27. C. trifenestratai ffe^er ; Moore, Cat. Lepid. Insects. II.. 384. {See 

Syn.— Saturnia tripbnbstrata. Heifer, four, Asiatic Soc. Beng. 

ussy), VI.. 4S ; Herr Schoffer. Led. Exot, Spec. Nov. Ser., /., pi. tf, /. 

«•; Cricula trifbnbstrata. Walker, List Lep. Het. Brit. Mus, ; 

Euphranor TRIPBNBSTRATA, JV^rr^cA^ifirr, &c.. &c. 

Habitat.~An insect which is probably much more widely distributed 

than is generally supposed. Records of its collection occur from Assam, 

Bengal, Burma, Madras, Ceylon, the Andaman Islands, Bombay, and 

Central India. It is also distributed to Java. 

It is described as a gregarious species, the worms spinninpr large 
RgfiT^utinated masses of cocoons. Each cocoon is compo<^ ol a reticulated 
tissue of the colour of gold. The insect is regarded as going through 
various generations, each occupying about two months, but of Uiese it is 
reported that the rains brood is the best. 

Food of the Cricula Silkworm. 
I. Anacardinm ocddentale, Linn. 
The Cashew nut Tree. 
A small, evergreen tree in the coast forests of Chittagong, Tenasserim, 
Andaman Isles, and South India. Although an American tree now ac- 
climatised in India, many writers affirm that this is a favourite food of 
Cricula silkworms. 

a. Camellia theifera, Griff. 

Hutton says that the larva is reported to sometimes do connderabla 
injury to the tea plants. 

3. Careya arborea, Roxh. The chief wild tree on which the larvae feed. 

4. Eugenia fmticosa, Roxb. ; and 
E. Jambolana, Lam, 

liese trees are mentioned by Manuel as two of those on which the in* 
sect feeds in Bumia. 

S. 191Z 
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6. Grewia Microcos, Linn, 

Manuel mentions this tree as one of those on which the larvae feed. 

7. Litsoea sebtfeia. P^r^. 

Manuel mentions this tree (the ong-tong) as one of those on which 
the worms feed. 

8. Machilns odoratissiiiiA, Nea, 

Vem.—Stlm^ Ass.; Dinepingwait^ Khasia; Phamlet, LbpchA; Kanala, 
Nepal, Hind. ; Dalcnini, Pb. 
A large tree of the outer Himalaya, extending to the Khdsia Hills, 
Assam, and Burma. 

9. Maogifera indica, Linn, 

Hutton says that the larvae sometimes appear in such numbers as to 
denude the mango trees of every leaf. The mango seems indeed to be one 
of itii most favourite foods. 

10. Pterospermnm semisagittatnm, Ham. 

Mentioned by Manuel as one of the trees on which this silkworm feeds. 

Proyindal Notices Regarding: Cricula Silk. 
Assam. — Mr. Stack, in his Note on the Silks of this Province, furnished 
the following particulars : — 

'* The dmluri or ampoioni, so called from the mango or dm tree on which 
it feeds, is one of the commonest ^ild silkworms of Assam. It occurs in 
the Assam Valley under both the northern and the southern hills, and 
likewise in Cachar, where the wild tea-plant often supplies it with food. 
It is also frequently found on ^Mm-trees. Its favourite tree, however, is 
the man^, ifchether the wild mango of the forest, or the cultivated trees in 
the vicinity uf villages. The dmluri spins a bright yellow cocoon, in 
clusters so closely interwoven that they cannot be separated for reeling, 
which, indeed, their very texture prohibits. It is said that a single tree will 
sometimes furnish as much as a maund of cocoons. In the number of 
broods and times of breeding this worm is said to correspond with the muga. 
The kaiia brood (October-November) is the most plentiful in Kimrup. 
Subjoined is the record of an experiment made with some cocoons of this 
worm by Krishna Kanta Qhugua : — 

September 15th, • • « • Cocoons obtained (from a 5Miif-tree). 

„ 26th Moth emerged. 

n 37tb, aSth, 29th . • l^id eggs. 
October 4th , . • • • Worms natched. 
„ loth • • • • First moulting. 

„ i6th • • • . Second „ 

f, 23rd • • • . Third „ 

„ 29th • . • • Fourth „ 

November 15th • • • • Spinning began. 
December 6th • • • • Moth emerged. 

** The silk of the dmluri is almost worthless. The cocoon is one of a 
thin and open texture, yielding very little silk. It cannot be reeled. The 
worm is covered with hairs, which produce irritation of the skin, and for 
this reason it is regarded as unclean by the Hindus ; but Kachdris, Ribhas, 
and Meches occasionally mix the silk with eri, where it reveals its presence 
by the itching it causes. This irritating property of the worm is said to 

Eotect it against crows and bats. The cnrysalis, however, is eaten by 
achiris, Rdbhas, Meches, and Mikirs. A smaller variety of the dmlurt, 
called bisha, and feeding, like the dmluri, on the mango tree, is found in 
small numbers in the sub-Himdlayan jungles of Kamrup. The name 
expresses the irritating quality of the worm.^ 

It seems likely that the discoverer of this insect in Assam was Oaptafn 
^•nklnsy an officer who took an enlightened interest in the development of 
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the resources of that Province. Dr. Heifer {your. As. SoCf Bengal (1837), 
VI; 43) furnished a fairly accurate and complete account of the cocoon. 
Mr. Brownlow speaks of the worm as feeding on Anacardimn, a plant 
which might impart the stinging property assigned above to the worms 
(Conf, with the concluding paragraph under the heading Cocoons, silk, &c.). 

DBNOAL. — Several writers allude to this silkworm as occurring in Ben- 
gal, more especially in Chutia Nagpur. Thus, for example, in the Pro- 
ceedings of tne Agri.-Horticultural Society of India for 1868 mention is 
made of a sample or the pocoons having been submitted to the Society by 
Mr. R. W. King. These were reported on by Mr. Letter! as follows : — 

"As I have had the pleasure of informing you personally, the cocoons of 
which you gave me a box of samples, although it is not possible to reel 
them, yet by the means of chemical and mechanical processes they can be 
made to give a good result, as you will judge from the six cocoons which I 
have reduced to pure silk. 

*' Several firms to whom I offered this produce, as prepared by me, 
have given me considerable orders, and you will help me very much 
if you could refer me to those that can furnish large quantities either here 
or at Moulmein,for it would be new riches to India and an encouragement 
to increase the production. " 

Madras.— In an official report dated 1877 ^^- George Bidie, then 
Superintendent, Government Central Museum, wrote of this moth that 
'^ there was not a specimen in the museum. " " I have not seen this insect 
in the Carnatic, but it is very common in Southern Coorg, and possibly 
extends into North Wynaad. In Coorg the larva feeds on the leaves of 
Careya arborea, and are gregarious, constructing their cocoons in clusters 
closely interwoven. I am doubtful if the silk of this insect could ever be 
turned to any practical purpose, as it would be impossible to reel it. Oap- 
tain Hutton, in his Memoir on the Indian Bombycediae, says that in some 
parts of the country the cocoon? are carded, so it is just possible that 
some manufacturers might be able to make something of them if sent to 
them in the raw state." 

Mr. R. Morgan, in Note on the Wild Silks of Malabar, furnishes the 
following particulars : — 

**The sociable silkworm, Cricula trifenestrata, is undoubtedly the most abund- 
ant species of silk-producer found in Malabar. It is common enougfh in the plains ; 
but in the Wynaad plateau I have seen every tree on 5 or 6 acres of ground entirely 
denuded of leaves by the larvae of the species. It particularly affects the Careya 
arboreay which erows well on the gfrassy downs in Wynaad. Curiously enough the 
caterpillars, which are g^rey, and covered with stingfing hairs, never denude the same 
tree two years successively, thus aJlowingthem a whole season to recover from the 
check received during the previous one. During the larval stage, it may be said that 
they have no enemies, for they are able to protect themselves with their poisonous 
spines ; but when they are helpless pup», then they are destroyed wholesde, prin- 
cipally by ants. 

** The cocoons, which are of a brilliant yellow colour, are open and reticulated, and 
the chrysalis is easily visible inside. As a rule, the worms spin in company, and great 
masses of cocoon«, upwards of 20ft in ^weight sometimes, may be seen pendant from 
the branches of the trees they have denuded of leaves. 

«* The silk is very strong and lustrous, but is cemented together very firmly in the 
cocoon. Doubtless it could be treated in the same way as tassa, 

"The diflBcuUy would be to get rid of the chrysalis, and this could only be done by 
thorough dessication, to render them inoffensive (for when crushed, they putrify), or 
by picking the pups out, which would be not only laborious, but would break the 
fibre of the silk. .... 

** In Wynaad alone, tons of this silk might be produced without the slightest 
trouble, if the precaution were taken of collecting the cocoons the moment they are 
spun and storing them safely, until the imagos emerge and lay their eggs. 

*' The eggs would be hung in cocoanut shells on the branches of careya and majigo 

S. 1914 



Digitized by 



Google 



Products of India. 



91 



CricnlaSilk. 



(G. WaH.) 



SILK: 
Saturniidas. 



trees tke day they are expected to hatch. No trouble whatever need be taken with 
the worms afterwards, and nothin^r has to be done but collect the cocoons when spun 
and render them marketable. 

" I have experimented largely with this moth, and have attempted to obtain hy^ 
brids between it and Bombyx mori & Antheraea mylitta, but failed. 1 manu> 
factured a considerable quantity of fishing gut from it, which was very strong, but 
proved to be too opaque for the purpose it was wanted. " 

BuRMA.^One of the earliest notices of this silk in Burma is that of 
Captain J. O. Haughton, who forwarded samples of the cocoons to the 
Agri.-Hortioiltural Society of India in 1856. They were then regarded 
as worthless. Heifer had, of course, described the insect some time before, 
in the journal cfthe Astatic Society of Bengali but the existence of the 
insect in Burma was not definitely establish^ till the receipt of Oaptain 
Haughton'8 samples. Mr. R. A. Manuel furnished the following useful 
account of this silkworm as met with in Burma at the present day :^ 

" Among undomesticated, or wild silk spinners, although a number are 
to be met with in all three divisions of the Province, the most notorious as 
well as the most extensively spread, is the Cricnla trifeaestrata, or the 
mango silkworm, called by the Natives the ihayst-po, because it is usually 
met with on the mango or thayet trees. So great is the ravage commit- 
ted on this fruit tree bv these insects that theybave been known to denude 
a large tree of its Ieai4s in a sinele night. The insect is also met with in 
India, where it is known as the Malda silkworm, but there its cocoon is 
80 much reticulated, the silk so scanty and loaded with gum, that it is only 
sparsely used, and that to adulterate $ri silk. Dr. Mason, in his 
Burma, gives this most common worm only a passing notice, saying, 
'TheMsuda silkworm, the cocoons of whicn are mixed with those of 
the eri silkworm, is found on the mango tree. ' 

*• Oaptain Haughton, however, mentions it as being found in Moulmein 
feeding on the cashew nut, and Mr. Moore has identified it as the Cricnla 
trifeaestnta. The raison d^etre of the specific name may be gathered 
from the following accurate description of the wings of the moth by a 
writer in one of the earlier numbers of the Journal of the Asiatic Society : 
Alis superioribus ad marginem externam fenestris tribus transparentibus. 
As a matter of fact, the worm is to be met with all over the country, and 
consumes the leaves of many more plants than the mango. 

'* Crops. — The worm is multivoltine, working all the year round, though 
roost extensively and vigorously during the rains. The cycle of its 
existence is about from 55 to 62 days : — 

Days. 

In the e^g state « , 8 to 10 

In the worm state 25 to 27 

In the cocoon state 20 to 22 

In the moth state • . • . . . . . 2 to 3 



Total 



55 to 62 



*' The length of the cycle depends on the time of the year, the worms 
attaining a larger size and spinning a better cocoon during the rains. 
The cocoon is a little over i} inches long and } inch in its broadest part. 
It tapers to a point at both ends, where it is open, hence the moth es- 
capes without leaving any trace behind of its exit as with the tusser. 
But, just as with the tusser, the approach of the time for its exit may be 
known by the appearance of a dark moist spot at one end of the cocoon. 
The weight of an ordinary cocoon is 20 grains with the chrysalis and 
3'5 grains without it. 

S. 1915 
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" Cultivation. — The worm is of a wild nature and never does well 
in the house, however slight the restraint. The best way to rear it is to 
leave it alone on one of its many food-plants. It is gregarious and does 
not wander much, and neither sun, wind, nor rain affects it in the least ; 
on the contrary the more open it is kept— the more its condition ap- 
proaches its wild state — ^the better it thrives and spins. Under this head, 
therefore, all that will be related is the result of observations of the in« 
sect's habits and ways in its larval state in semi-domestication. 

** The ova are laid in irregular patches and are minute ; in colour white 
and in shape like a miniature hen's egg^ having one end broader than 
the other. The female lays from 200 to 250 eggs, and 32 of the ferti- 
lized ova weigh one grain- Shortly after laying the ova pit in the centre, 
and as the time for emergence of the worm approaches, the ova become 
first yellow, then light orange, then dark slate, until, a day previous to 
the cracking of the shell, a dark spot appears, oftener nearer the broader 
than the narrower end. Next the shell cracks and breaks, and the shiny, 
dark brown head of the young worm appears. Soon it wriggles out of 
its shell and beeins life by nibbling at it. It then remains quiet for a 
few hours and tnen attacks the leaf. During all their larval state the 
worms are gregarious, — ^they feed in rows or clusters, move in batches 
from place to place in search of food, and, whon the time comes, they 
spin their cocoons in masses, frequently overlaying one another and in- 
variably overlapping each other at the ends. 

** On emergence the worms are one-eighth of an inch in length, of a light 
yellow or ochrish colour, with two rows of dark-brown spots (tubercles) 
ending in brown hairs, two spots on each segment of the body, and one 
big C&rk brown spot on the penultimate segment, that is, the one just 
before the anal segment. The head is dark -polished brown, almost black 
with a fringe of yellow advancing hairs just behind it like a lady's lace 
collar of Elizabethan days. Behind this collar two brown crescent-like 
markings appear concave towards the head. The first moult occurs in 
five or six c^ys, after that there are foiu* other moults every five days. 
At the end of the moults the worms, if healthy, are fully four inches lone, 
hairy, gaudy creatures, their prevailing colour being a rich maroon with 
bands of black and yellow with tubercles having erect hairs surround- 
ing their base and one occupying the centre ; and the prolegs have brown 
markings at their joints. The cocoons are completea in from 36 to 48 
hours, and in two or three days, after disappearing from sig^t in their 
silken envelopes, the last metamorphosis is completed, and the insect be- 
comes a light-brown chrysalis, in which condition it rests from 20 to 22 
days before leaving its confinement as a brown moth having an expanse 
of wing of from 2^ to 3 inches, with three glass-windows on its superior, 
and one small one on each of its lower, wings. They pair the very nieht 
of their emergence, though some eight or ten hours after. The males 
desert the females at early dawn, and then the females remsun quiet all 
day through, beginning to lay their eggs almost as soon as the males 
have quitted thenu 

** Manufacture.^ln consequence of the very irregular manner in 
which the insect lays the fibres of its cocoon, and also on account of the 
quality of the gum with which it loads its silk, the cocoons, though very 
handsome in appearance, looking like beaten gold, are very difficult to 
reel. In fact all attempts to reel them have hitherto proved failures. 
The only use they can be put to is the manufacture of ' waste,' or floss, 
from which silk may be spun. And very fine floss the cocoon does yield, 
so fine that English and Continental manufacturers are ready to purchase 

s. 1915 
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it for all purposes of spun silk. The threads are glossy, long, and fine, 
about one-haif finer than iusser, and about half as coarse again as the 
local mulberry silk. A great future awaits this silk, as, in consequence 
of improvements in modem spinning machinery, a large demand exists 
for all kinds of silk which can be carded and spun. The eri of Assam 
is woven into cloths of great strength and durability from vam spun out 
of its waste, and there really is no reason why the silk of the cricula of 
Burma should not be utilised in the same way as #na. The fibres under 
a microscope of low power appear beautifully transparent and round, 
unlike tusser^ and thus capable of taking the dyes which tusser refuses. 
Made into waste, the colour of the silk is of a light yellow ochre, which » 
however, can be easily discharged and the fibre made quite white.'* 

Oaptain J. O. Haughton {Jour. Agri.'Hort. Soc. Ind., X, loi [i8s8) ) 
found this species at Moulmein fading on Anacardium. 

The Coco<Mi8, Silk, &c. 

Hutton says, ** The cocoons are very irritating, from a number of minute 
bristly hairs from the caterpillars. I am inclined to think there are two 
species now standing under this name, as some cocoons are very thick, 
much reticulated, wfiile those from other localities are far more closely 
woven and scarcely reticulated at all.* This will never prove productive as 
a siik-yielder, unless the cocoons can be reduced to a gummy pulp, and 
used for some othrr purposes." Geoghegan, on what authority the writer 
cannot discover, says ot this cocoon : " The cocoon is of a transparent 
yellow, with an opening at one end. The silk is capable of beings spun 
like eria silk, but not used, because it excites severe itching." This may 
be but a more powerful mode of expressing Mutton's remark above, but 
if the silk does actually cause itching, the prospects of a trade being deve- 
loped in it seems remote. Mr. Wardie, however, appears either to have never 
observed the above references to the irritation caused by this silk or to 
have disregarded that opinion, for he says, " Very abundant in British 
Burma, where the cocoons rot in the jungles for want of gathering. The 
silk of this species promises to be most useful, and only waits importation to 
Europe and utilisation." Mr. Manuel also, in the passage quoted above, 
makes no mention of any report of the fibre producing itchiness, and, like 
Mr. Wardie, is very hopeful of the future of this silk. He describes the 
Burma cocoon as more closely spun than that of other parts of India, and it is 
thus probable that Hutton was right in thinking there were two insects com- 
monly treated as one under the name given to this species* If this sufi^ges- 
tion proves correct it is probable that the objectionable form may be the insect 
seen by Hutton, Geoghegan, Stack, and Morgan, and that the Burma 
form does not possess the stinging hairs which Stack and Morgan allude 
to as covering the worm found in Assam and Malabar. Manuel's account 
is so minute in its details that it is difficult to believe he overlooked the 
sting'ing hairs of the worm. His description of the worm also differs ft 6m 
that given by Morgan. This feature of Cricula silk seems well worthy 
the consideration of Entomologists. 

Mr. Wardie in his table of measurements gives the diameter of the fibre 
in fractions of an inch, as ^^th taken from the inner part of the cocoon, 
while the Tasar is jlj^ th and Eri it\nsth. It is thus intermediate in thick- 
ness between the tasar and eri. 



^ Swf nhoe described the insect that forms a solid, that is, non- reticulated cocoon, 
under the name of C. bnrmaiia. 

S. 1916 



CRICULA 
TRIPBNE- 
STRATA. 

Rorma. 



Coaoons. 
I916 



Digitized by 



Google 



94 



Dictionary of the Economic 



SILK : 
Saturmidg. 



The Wild Silks of India. 



XOBPA. 
1917 



Z918 

1919 
1920 



NBORIS. 
1921 



Z922 



vni. 

BINACA. 
1923 



VL-LOEPA. (5^^ /. 23^:) 

28. Loepakatinka, Westwood; Cat, Or.Ent.p. 2s, pL /.,/. 2^1847). 
Habitat.— Sikkim, Shillong, North Khisia Hills, Sibsagar, Assam, 
Upper Burma, Nilgiri Hills. , . t , ^ r -. 

This species is found mainly between altitudes of 5,000 and 7,000 teet, 
and in the higher altitude in which it occurs, it is quite distinct from the 
other species of the genus. The worm is said by Horsfield to feed on 
the galtng orgirang.a. plant thought to be a species of Citsos or L^ 
In Nepiland Sikkim Leea robnsta, Roxb,, and some three or four other 
species are known asgaleni, and they are therefore likely to be the plants 
on which HorsfieJd found the worm. No species of Vitis (Ciaras) bears 
any such name. The insect is said to be *« abundant," and to appear from 
"December to February." Mutton {7our. Agri.-Hort. Sac. Ind,, III., 
(iVtfwS'eriM), /^/)decribes this as •'a beautiful yellow moth, found aei- 
finally in Assam, occurring also according to my ideas, in Mussoone. 
Mr Moore, however, considers mine as distinct. I am not quite satis- 
fied that the cocoon will not yield silk, but there is very little of it. 
Hampson supports Hutton's hesitation regarding Moore's two addition- 
al species by reducing L. miranda and L. sikkuna to synonyms for this 
species; but in the Appendix he will be seen to mention two other species. 
(Con/, with Moore. Cat. L$p. Insects, 11., 399-) 
20 L miranda, Moore, Trans. Ent. Soc. London (.7), //., 424. 

Habitat,— Sikkim Himdlaya {Conf. with Mutton, Jour. Agri.-Hort. 
Soc. Ind., IIL(Nev> Series), 142). r r.^ ^ n ^ 

30 L. sikkima, Moore, Proc. Zool. Soc. irSSj), SiS. 

Habitat.— Hot valleys of Sikkim. 
31. L. sivatica, Hutton* 

Habitet.— Mussoorie. , , , . . x m r 

It forms a long-pointed cocoon of a dark greenish-grey colour {Conf. 
with Mutton, Jour. Agri.'Hort. Soc. Ind. III. (New S$ries), 141-142). 

VII— NEORIS. 

This genus is probably doubtfully distinct from Satnniia. 
Neons huttoni, Moore. (Seep.23S^^ 
Habitat.— Mussoone, North-West Himalaya. 
The worms appear in April ; feed on the wild pear-tree ; and spin a 
thin, open, worthless, silken cocoon (Jour. Agri.-Hort. Soc. Ind.^ HI. 
(New Series), 141). 

33. N. stoliczkana, Felder. (See p. 238.) 

•*^ * Syn.— Satornia stoliczkama, Peld. ; N. shadolla, Moore. 
Habitat.— Ladak. _ 

^^ VIII.-RINACA. {See p. 237.) 

34. Rinaca zuleika, Hope, Trans. Linn. Soc, XIX., 132, pi. tt.//. 5. 

Syn.— Saturniazulrika, /^<^^. 
Habitet.— Sylhet, Sikkim, and Simla. _.,,.. . , 

Mr. Otto Moeller informs us that m Sikkim the wormf eeds on a 
laurel (Actinodaphne sikkimcnsis) and a species of maple (Acer candatvin 
or A. campbellu). RondoX (V art. de la soielL, 205) xegfx^i\v^^\\^ as 
worthless. The cocoon is reticulated. In the Museum Notes Mr. A. V. 
Knyvett is reported to say that the caterpillar is found at an elevation of 
about 7,000 feet du ring October and November. It spins, he remarks, a 

• "This is a synonyum for Anthcnea paphia and not a Loepa at alU" 
G. P. Hampson. 

S. 1923 
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rough cocoon on the ground at the foot of the food-plant; the moth 
appears in the following August. 

IX.— RHODIA. 

35. Rhodia newara, Moore, 

Habitat. ^Sikkim and Nepdl. The author collected several cocoons 
of this species in Manipur. The insect spins a brilliant green cocoon and 
feeds on the walnut (Conf. with p, 87) and a species of willow, occurnng at 
elevations between 4000 and 7000 feet. Moeller says that it goes through 
but one gencratk>n in the year, and hibernates in the tgg. The larvae 
emerge early in spring, and finish spinning their cocoons by the end of 
May. The moth appears in November. It will be seen from the Appendix 
(P* 238)^ that Hampson places this species in Loepa. 

X.— SALASSA. p. 238.) 

36. Salassa tela, Westwood, Cat, Or. Ent,, t. 2^,pL 12, f, 7. \See 

Halntat^Sylhet to Sikkim. In the proof copy of the forthcoming 
number of the Museum Notes, Mr. A V. Knyvett is said to have ol> 
served that in Sikkim the caterpillar, previous to transformation into the 
chrysalis, ** spins a few leaves and chips together into a sort of rough co- 
vering in the ground exactly as is done " by Salassa toji, 

37. S. royi, Elwes, Proc. ZooL Soc. {1S87), 447. {Seep, 238.) 

Habitat. — A species found in Sikkim at an altitude of lo/xx) feet. Its 
habits have been carefully studied by Mr. A. V. Knyvett 

XI.— SATURNIA. 

Formerly this ffeous was made to embrace the major portion of the insects 
here described under the various eenera of the tribe Saturnhd^. With the 
advance of Entomological Science the species of that tribe were broken into dis- 
tinct genera, but it is perhaps a matter for some doubt if that process has not 
been carried too far. It will, for example, be seen that Hanripson (in the enu- 
meration given in the Appendix) has returned the species of Caligolay Neoris^ 
and Riuaca to Satnmia. 

38. Saturnia anna, Moore. {See p. 237,) 

Habitat.^Sikkim Himalaya. 

39. S. ddosa, JHoore, Tram. Eni. Soc, Lond. (3) II., 423, pi. 22, f, 2. 

Habitat.— Hot valleys of Sikkim Himalaya. The specimen seen by 
Hutton (^oMr. Argi.-Hort. Soc. Ind.y III. {New Series), /^/) was from 
Captain Sherwitl's collection. In his remarks res^ardingthat insect Hutton 
says it is very nearly allied to S. pyretomm, and Hampson reduces it to 
that species (see p. 238.) p, 2 3 J.) 

40. S. grotei, Moore, Proc. Zool. Soc. (i8jp), 26 j, pi. 62,/. 2. {See 
Habitat. — Kulu and Sikkim. 

In the proof copy of the forthcoming part of the Museum' Notes 

S>efore the author) it is stated that this, as also S. Undia, S. anna, and S. 
oddngii are so closely allied to each other, that it seems convenient to 
consider them together, since very little is known about any of them. Of 
S. hoddngii, Moore, it is stated that it was described from a Kulu specimen 
and is noticeable from the fact that Moore records that the cocoon, which is 
formed " under stones," is •* pyriform, dark brown, hard^ pointed, and lax 
at the upper end.** 
41* S. lindia, Afoore. {See p. 238.) 
Syn. S. HOCKiNoii, Moore. 
Habitat.- Found in Kulu. p, 238,) 

2. S. pyrctorum^ Westwood, Cat. Or. Eni,, p. 49, pi. 24,/, 2. (See 
H^tat. — ^This insect, supposed to be a native oif China, is stated by 
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Hutton [Jour* A^i.^Hort. Soc, Ind,, IIL {New Series), 140) to occur also 
in Cachar and Sikkim. In the forthcoming number of the Museum 
Notes that idea seems to be questioned. Then follows the remark that — 
** In China, according to the tesutni given by Rondot {Uatt de la soie 
ILt tS8j, p. 20$), the caterpillar is of medium size, lont^itudtnally streaked 
with bright turquoise blue, alternating with canary yellow, and covered 
with bristling yellow hairs ; they feed chiefly upon the Liquidambar formo* 
sana and camphor trees. The cocoon is ovoid, much produced in length, 
pointed, open at one end, and surrounded with floss which is deep brown 
in colour ; the silk is silver ^ey or brownish grey in colour, coarse and very 
tough ; ft is used on a considerable scale comnnpercially ; and the silk glands 
of the worm are also largely used for the preparation of gut for flshing 
lines." 

XIL-BRAHMJEA. 

This fi^enus has been incorrectlv referred to the SATURNiiDiS by certain 
writers on Indian silk-worms. It has been retained here in order to prevent fu- 
ture misconceptions. There are two Indian species, vim,, B. waUicUi, Gray 
(=co&Ghifem and mfesceoSy Butler) and B. hearseyiy R^At/#(=7B.wfattei9 
Butler). B. certhia is a Chinese not an Indian spedes. {See p, 238,) 

The Brahmsida do not spin cocoons^ and they are therefore not siik-wonnSk 

THE TASAR SILK-WORM. 

(For Eri see pp. 162—1745 for Muga pp. 174— 183.) 

The Tusser or Tasar Silk Moth, Eng. / Tussore, Fr.; 
BoMBTX SEiDE, GerM, (Antherjca paphia). 

Vem. — Tasar or bughy and jarvo tasar, Birbhum; ChaHisgkari tasar, 

Santhal Parganas; Gutt tasar, Bankura; Dawa, daba, ampatk, 

ampatia tasar, Manbhum ; Lumam, lumang, Santali; Jaru (described 

by Buchanan-Hamilton in the districts of Bhsgulpore and Dinagis- 

pore), Bkng. ; Katkuraortussar^kuiJturikoniuri mung, gori dmtmunga^ 

Ass. ; Tusuru, HiND. ; Kolissura, Dec. 

Habitat.— 'The Tasar silkworm is, perhaps, the most abundant, as it 

is the most important, of the so-called Inaian wild silks. It seems to 

occur in a wild state in the forests of the lower undulations of the plains 

of India, but is apparently absent from North India, Burma, and Ceylon* 

It is occasional, however, in the lower and hotter forests of Manipur, and 

often ascends to 2,000 or even 4,000 feet in altitude. This fact extends 

the apparent eastern line of habitat of the insect to the mountain slopes 

of North Burma. 

Mr. Hugon regarded the insect called in Bengal bughy, which is met 
with feeding upon the bir (Zisyphns) to be a different species from the 
jarvo, found on the asan (Temiinalia), but Moore and other Entomolo- 
gists think this is not the ca<e. As economic fjroducts, however, they differ 
considerably from each other, and the worm is of a different colour. Al- 
though not distinct species, these forms illustrate, in a marked degree, the 
effect of different food in changing many of the characters of an Insect. 
The Tasar of the Panj^b is also a very different looking insect, but it 
must be admitted that these and many other forms have been named when 
absolutely nothing has been done towards advancing the knowledge of 
the races of tasar. 

Forms op, and Synonyms for, thb Tasar Insect.— Perhaps few 
insects are more variable in size, markings, and colour than the tasar. 
This has led to much difference of opinion as to their classification. Some 
writers regard these variations as mere sexual peculiarities, others as 
domesticated races, while a third set of authors speak of them as varieties 
of one species or different species with innumerable hybrid domesticated 
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slocks. Such a state of conflicfin£[ opmion has natarally lead to a 
multiplication of names. In a prelimmary list of the insects contributed 
by the Indian Museum to the Colonial and I n<!ian Exhibition, Mr. J. 
Wood-Mason enumerates eight specimens grouped under the designations 
of Aiithenea mylitta, Drury; A. mjlitta, Drury, rarJi and A. m]^tta,Z>n<- 
ry, Tar. nebnlota* Hutton^ &c. It is difficult to discover whether Mr. Wood- 
Mason regards all the eight forms as referable to the type of the species, 
and to three or four varieties, of which nebnlom alone had received a name, 
or whether he viewed them as all constituting one form except ndmlOMU In 
the more recent publication issued from the Museum. Mr. £• 0\ Ootes 
speaks of iid>nloni as only a dark-coloured individual of (he common 
tasar which is common in Chutra Nagpur and Central India. Hutton, 
on the other hand, not only regarded the species as embracing several 
distinct varieties characteristic of certain localities or altitudes, but main- 
tained that rn the state of semi-domestication followed in the chief fnsar* 
prod tKin^ districts, it was impossible to obtain pure stock, all or nearly 
all being hvbrids. 

The following may be given as the better known synonyms for this 
insect: — Antheraea mylitta (a/ Z^tf^n., fValker, Moore, Aurivtllius, Wardle, 
Rondot), Pbakbna (Attacusk mylitta (Drury)i Attacus mylitta (Blanch.) % 
Bombpc mylitta (/'a^r. , OUv.)y Phalena paphia (Cramer, Roxburgh) ; 
Aittheraeapaphia (Moore, Beavan, Hmpson, &c.); Satmrnia mylitta ( IVestw,); 
Satnmia paphia (ffel/er); A. dngalesa, Moore ; A, sivafika, Moore: 
A nebnlosa, Huiton. 

Thb HpMB OF THE Tas^r. — It may be ssud to be a denizen of the 
highland forests inhabited by the Santhal, the Kol, the Khond, and the 
Gond, extending west and south-west of the Gangetic alluvial basin. 
Commencing at Rajmehal the region of the tasar silk-worm may be said 
to stretch away soutn through the Rajmehal and Kurackpore hills to the 
table-land of Chutia Nagpur, thence to the mountain tracts of Orissa, of 
the Central Provinces, ami the Northern Circars to Hyderabad. Takine 
tYie westerly direction this region nrn^ be said to pass from Rajmehal and 
Bhagulpur, through Behar, to the Kaimor mountains and Bandelkhand, 
thence ta the Central Provinces and Berar. Practically speaking, this 
region may be said to have the Ganges for its northern boundary and the 
Godavari tor its southern, with the coast ranges from Midnapur in Orissa 
to Ramgar in Hyderabad, as its south-eastern, and the Narbada river and 
the Kaimor mountains as its north-western boundary. Of course the 
tasar insect crosses these limitations to a certain extent, being met with on 
the fiorth of the Ganges along the foot of the Himalaya from Nepal to 
Sikkim, Assam, and the Khdsia hills, the Naga hills, and the Lushai 
country to Chrttagong, the Sandarbans, and, sparingly, in the neighbour- 
hood of Calcutta. It also crosses the Godavari and extends into the moun- 
tains of the Madras Presidency, and is even reported as met with in 
Mysore. Beyond the region which has been defined, however, it can only 
be said to occur to a small extent, and in a wild and neglected condition, 
for, with the exception of a small corner of the North- West Provinces at 
Mirzapur, the cocoons are not even collected. The name tasar has unfor- 
tunately been applied to all fawn-coloured indigenous silks, and in the 
North- West Provinces at Mirzapur a mixed cotton and silk fabric bears 
that name. It is exceedingly doubtful therefore if the tasar worm proper 
. occurs anywhere beyond the region defined, and it is incorrect to regara it 
as met with throughout the entire Peninsula of India- Mr. Wardle gives a 
map of the region inhabited by the tasar insect in which he colours the 
whole of India, except Kashmir, Raiputana, Bhutan, Burma, and Ceylon. 
This is very probabTy a mistake. It seems, practically speakitig, to be 
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absent from the Panjdb, Rajputana, the North- West Provinces and Oudh. 
It nowhere occurs upon the Himalaya proper and never ascends above 
4,000 feet in altitude, and is rarely, if ever, found on the alluvial plains 
except where these are limited and confined by hilly undulations. 

HISTORY OF TASAR SILK. 

The influence of the French method of spelling Indian remacular 
names has, in few cases only, led to ^ater confusion than the present. 
The word tasar is. by universal admission, supposed to come from the 
Hindi tasar, " a shuttle, " being derived from tasara, or trasara in the 
Sanskrit. Tasar a is, however, not given by any Sanskrit author as a 
name for silk or any special silk. Indeed, the Sanskrit autbcn^ appear 
to have been ignorant of this substance, so that the adaptation of the 
name tasar must be viewed as of modern, or comparatively modem 
origin. By most French writers it is spelt tussore, but it assumes numer* 
ous forms, and many writers regard the terminal " r ^ as a vidgarisnu The 
most general form of the wora however, and the one in use with writers 
in Europe, is tussur, but it is also given as tusur {^toosoor), iusser, 
tussah, tussehf tusha, &c. 

By some writers, on the other hand, the word denotes a pecdiar kind 
of cloth, mostly made of cotton with strips of silk or embroidered with 
tasisr, muga, or any other wild silk. When, therefore, the word alone 
occurs (that is to say, when it is not accompanied with a description suffi- 
cient to lead to the conclusion that this particular silk is indicated), it is 
safer to assume that one or other of the peculiar jgrarments that commonly 
bear that name is meant. Thus, for example, in the Ain^i-Akbari (pub- 
lished originally in 1590) we are told toar sold at R) to ft2 per piece* 
But, fortunately, we have an unmistakable allusion to this silk which Dears 
the date of April 1691. Rumphius, the indefatigable botanist of Am- 
boyna, while describinfi^ Sonoeimtia adda— a small tree which inhabits the 
swamps on the coast ofBen^al and the Malay, etc. — took the opportunity 
to figure a silk-worm which he found feeding on its leaves. His de- 
scription goes into the greatest detail, and even directs attention to the 
points in which the Mollucas insect differs from the *' tesser " of Bengal. 
These points of difference are very remarkable, since certain Indian 
writers have held that what appears to be the exact same insect is found 
in similar localities of India, and that it is omte distinct from the tatar of 
the more interior tracts of the country. Modem entomological writers, 
however, regard Anthersea paphia as a protean insect that varies to a 
remarkable extent according to the climatic conditions under which it is 
found or the nature of the tooA on which it has been fed. Dr. Shortt's 
Madras and Mysore form, which he met with near the coast, agrees 
remaricably with Rumphius' figure and description, and it seems likely that 
the Sandarband tasar may be found to feed, like the Amboyna wonn, 
on Sonneratia. In passing it need only, therefore, be necessaiy to add 
that Rumphius lays stress on the fact that the cocoon of the Amboyna 
tasar b larger, paler-coloured, and has a shorter peduncle than the Ben- 
gal, and, moreover, that the leaves of the tree are also attached to the 
cocoon of the Amboyna insect. Another feature of some interest is the 
fact that Rumphius urees that the moth to which he had given the name 
ol Eruca mniboiiieiisis has always a deep purple transverse line aloi^ 
its wings and around the transparent eye-like spots. Whether Ento- 
mologists are likely to reconsider their position ana to accept Rumphius' 
insect as distinct m>m that of India, or may even admit the existence of 
the Amboyna tasar on the coast of India, are points of far less import- 
ance to the light Rumphius throws on the history and character ot t^ 
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iasdr trade, past and present. The following may be given as a transla- 
tion of the concluding sentences of RumpKius* description. 

** The moth had only escaped from the cocoon for the space of an hour 
when It foe^ran to deposit ^gs. These were mostly of a dtrty whhe 
colour, of tne size of mustard seeds, round and flattened above. The 
cocoon is as white as ordinary silk, and there can be reeled from it a fila- 
ment of some ao or 30 yards in length. The cocoon of the Bengal insect 
IS dirty yellow, hence it is evident why it has been said that Bengal silk 
b called gingang and that the silk is prepared from the bark of a tree, 
since the cocoons are so neatly constructed, fixed with a pedicel and sus- 
pended from the branches of the tree on which the worm fed in such a 
way as to appear like the fruits of the tree. Indeed, a Surgeon, who 
came here from Bengal, maintained that they ^re the fruits of the tree, an 
o^nion which I shared until I had dissectea one and found the chrysalis 
within. 

•* The cocoons from which the moths have escaped are not 40 good for 
reeling, since the filament breaks frequently. The Bengal cocoons, as 
already explained, are much darker coloured than are those of Amboyna, 
and have an earthy appeiarance, yet I have never heard of the Amboynas 
preparing a texture from them. Prom the tetser as just described, mogta, 
or, as some people call it, moock, differs 1 it affords very bad silk beine reel- 
ed from cocoons from which the moths have escaped, and this in Tonkin 
is by the Chinese called samungi or samagi, of which an inferior fabric 
called baas is prepared.** 

From these remarks one might be almost Justified in supposing that 
Rumphius was of opinion that all the silk of Bengal was of this nature. 
But setting speculation on one side there is no room for doubt that the 
tasar silk of Bengal was in 1691 relatively of far ^eater importance than 
at the present day. The particulars of the trade were at least so well 
known, that a distant traveller was enabled- to produce an account Of it 
which mi|fht easily enough be transcribed to a modern gazetteer with- 
out its bemg detected that the sentences were originally penned 200 years 
ago. Rumphius gives us a new meaning for the much-disputed word 
** Gingham of modem commerce, which would confirm the idea ad- 
vanced by many writers that, like •* Chintz " and *' Calico, " Gingham was 
of Indian, not French, origin. It was, according to Rumphius, the name 
for the dirty yellow silk cloths of Bengal. So i^ain the inferior nature 
of pierced, as compared with unpierced, cocoons, and even the name for 
these was known to Rumphius. But the concluding words regarding 
China may be viewed as of peculiar interest. It is often asserted that 
the Chinese have only recently been made acquainted with tasar silk. The 
caution may, however, be here offered that the tasar of Tonkin (to whkh 
Rumphius alludes) is distinct from the modem so-called tasar of Chinese 
trade. 

The first mention of tasar in English official reports (1796) is ^id to be 
that by Michael Atkinson of Jangipur. This fact is alluded to by Rox- 
burgh, but in his account of tasar, Roxburgh was shortly after followed 
by Buchanan-Hamilton (in 1809), wha furnished much useful' information 
r^arding that silk at Bhagulpur. It does not, however, seem necessary 
to allude here, in chronological order, to all the subsequent nineteenth 
eentury writers. The reader will find these freely consulted in the pages 
which follow and extensive passages taken from such of them as are thought 
less likely to be accessible. The hi^oric facts may, therefore, be viewed as 
completcxl by the qhapter pn Tradb, but, in conclusion, it may be said 
that, although no direct proof exists in support of the statement, d is prob- 
ably safe to assume that in Bengal at te&st tasar silk was known a«d 
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much appreciated Idng before mulberry silk was heard of, except in the 
form of imported piece goods from China and other foreign countries. 
The new interest awakened in it within the past twenty or thirty years may, 
in fact, be regarded (as far as India is concerned) as an attempt to revive 
an industry which bv modern facilities and necessities had scarcely room 
for existence, and which, far from giving any indications of revival, conti- 
nues year after year along its downward course, even in spite of the Euro- 
pean demand for the silk. It is more profitable to grow rice, jute, indigo, 
and a thousand other articles of modem commerce tlum to either collect the 
cocoons or attempt to produce the coarse iasar cloths which once upon a 
time were the natural garments of the rich and intellectual leaders of the 
community. 

The important part taken by the Agri.-Horticultural Society of India in 
the effort to make known the tasar silk and, if possible, to establish a trade 
in it may be admitted as sufficient ground for giving here a brief note 
r^arding the chief papers which appeared in its Journals on this subject, in 
addition to those which will be found quoted below in the Provincial Sec- 
tions of this article. 

/5^^.— Messrs. Hodgson & FHth published conjointly a series of notes 
on the wild silks of Assam, and gave a coloured illustration of the tasar 
insect, caterpillar, and pierced cocoon In two of his letters Mr. Hodgson 
suggests that ^o^ar silk may have been the article exported from India 
dunng the classic period of Kome. Mr. Taylor (four. Asiatic Soc. Beng.) 
even contended that Assam was the Ssrica repo of the classics and that 
tasar silk was probably used as the awnmgs of the great Roman 
theatres. 

/^56.-*Hutton discusses the process by which the insect opens its 
cocoon. 

fSfg, Vol. XL — M. Perottet gave an account of the tasar asid other 
wild silks of Pondicherry* He speaks of a species unknown to him as feed- 
ing on Odina Wodier. It has already been pointed out that the insect in 
question (though it has received various names by subsequent writers) is 
very possibly only Actias selene. In the same volume Dr. Q Smith, 
Secretary to the Hyderabad Exhibition Local Committee, forwarded to the 
Madras Exhibition of 1859 a most instructive paper on "the way the tasar 
silk-worm is reared and the silk dyed by the Telegus of the Hyderabad 
country together with receipts for making the dyes. 

1^^5.^-Oaptaln Thomas Hutton contributed to the Journal a long paper 
on " the Indian Bombycidae, in which he incidentally discussed many fea- 
tures of the tasar worm. By far the most curious paper in that volume, how- 
ever, is one from the pen of Dr. Maingay, the late distinguished Chinese 
botanist. During a journey through the Shantune Province of North 
China, Dr. Maingay was struck with the number of oak plantations he saw. 
On enquiry as to their use he found that the leaves were employed to feed 
a silkworm which closely resembled, though in many resp«:ts it differed 
from, the tasar of India ** (Conf, with remarks unaer Antiienea peniyi, 
M 72-75)* 

tSSj, — Oaptain J. Mitchel drew attention to the fact that Oaptafn 
Hutton was in error when he described the two filaments given out by the 
tasar worm as twisted together to form the thread of which the cocoon was 
built up. The filaments, Oaptain Mitchel said, were parellel and bound 
together by the peculiar gum ; that the filaments, unlike those of the ordi- 
nary silk, were not round but flat, and that the finest filaments he had 
examined measured ^r^th of an inch (Cofif. with Mr. Wardle's remarks 
on this subject in the paragraph at pp. I4S-I46). 
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1872. — Oaptain Hutton continued his Notes on the Indian Bombycids 
and gave particulars of the hybrids known to him between the tasar and 
other allied forms of Antherca. (Conf. with pp. 72, 7f , fS-g.) 

jSSs.—M. O. J. Dumaine eave full particulars of his experiments with 
tasar silk-worm in Hazaribagh, treating the subject under the following 
sections: Seed cocoons, breeding, eg[gs> the field, the rearing, the 
cocoons, the enemies, the native superstitions, and the trees (33 in num- 
ber) on which the worm feeds. In a later paper in the same volume he 
gve further particulars, and added that Actias aelene, Attacus atlat» 
tacus ridiii, Theophilia hnttom, Cricula trifeaestrata, and Bombyz 
religioaa were also procurable in the district of Hazaribagh. 

Besides the above (which are the chief papers) incidental allusion is 
made to tasar in nearly every one of the numerous papers on Indian silk 
which occur in the Journals. In the Asiatic Society of Bengal an almost 
equally comprehensive series of papers will be found on this form of silk, 
but since these are very frequently mentioned in the succeeding pages, it is 
not considered necessary to specialise them any further. Perhaps the most 
useful papers on tasar which appeared in tne Asiatic Socie^'s Journal 
were, however, those by Hugon ( ^/., 32 (/^J7)), Heifer {Vol. VI.9 43), 
Taylor, &c. 

Pood of the Worm. 
The following are the principal trees on which the tasar (or as it is often 
written the tusser) caterpillar feeds :— 

x» Anogeistus latifolia, Wall. 

VtnL-^Dhdwa, dhdura, bakil, HiND.; Gdbra, dkokridattt Rajputana. 
Oaptain Brooke mentions the wild worms in the Seonf forests as being 
met with on this tree. 



3. Bassia latifoUa, Rosb. 

The Rev. A. Oampbell reports that in Chutia Nagpur the tasar is 
sometimes seen to feed on the mahud, 

3. Bauhinia variegata, Linn. 

The kanchan is mentioned by Major Ooussmaker. 

4. Bombax malabaricnm, DC. {Corrf, mtk p. 125.) 

Vera. -Sgrnul^ shembal, semur^ bouro. Hind., Bbnq., As8.| lUavam, 
Tam ; Birga, buraga. Tel. 

Mr. Hugon alludes to this tree as being one of the chief trees in Assam 
upon which it feeds. 

5. Careja arborea, Roxb. 

Vtnu^Kumbi, Hind.; Kamba, Bomb.i Boktok, Lbpcha; DambeL Garos 
Ayma, Tam. 

6. Carina Canmdaa, Linn. {Con/, with pp. 125, 131), 

VtnU'^Karaunda, kurunda. Hind, j Kurumia^ Benq. 5 Kalaka, Tam. 

7. Celastms paaicalata, Willd. 
The mal kangonioi Bombay. 

8. Chlofozjlon Swieteoia, DC. 

The biM or halda alluded to by Major Ooussmaker. 

9. Dodonsea viscosa, Linn. 

This bush Mr. J. Oameron (Report, Bangalore Gardens, 1887-88) 
says is suitable for the purpose. 

xo. Engenla Jambolana, Lam. (Conf. with p, 12^). 
Described by Major Ooussmaker as being a good plant to feed this 
-worm on. 
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zi. Ficus Bet^amiiiaf Linn- {Conf, mih pp. /jp» /j/.) 
The nandruh of Poona, the leaves of Which were used by Major 
OoussmaJcer for in-door feeding. 

12. F. religiosa, Linn. 

Thb Pbbpul ; Aswdi, asud, Benq. 
Mr. Qanfible says the gori or deomuga silk^worm feeds upon this plant 
in Assam. It is difficult to decide as to what insect is meant, but it may 
be guessed at as the tasar » though of course it may probably be Bombyx 
reliiiofla» Heifer. 

13. F. retusa, Linn, 

VtnL^Kamn^f Mir, Bbno.: yamu, Nep.; SHuyok, Lsfcha; Yerra 
juri, Tel.; Ptldla, Kan. ; N^oungop, Burm. 
A large, el^ant tree, often cultivated in avenues in India. 

ZJ. F. Ttielat Roxh. {Conf, with p. t2g.) 
ihejari or pimpri used by Major Ooussmaker. 

15. Lagerstroenua iadica, Linn. 
Vera.—Telinga'chiHa, Hind. 5 Dcdyeti^ Simd & Ps. 

A small bush, much cultivated in Indian gardens on account of its rose- 
pink flowers. (Conf, with pp. 12$, t2j-28, 132, /J7-j5.) 

16. L. parviflora, Hook, 
Vtnu-^Ltndya, dhaura. Hind. 

A small tree or large bush, wild in Bengal, Central and South India. 

17. Ridnus commnnia, Linn. 

Vem, — Rand, arund, arendi. Hind* 

18. Shorea robosta, Gmrtn^ (Conf. with p* /21.) 

Vem.— 54/, sdla, sdlwa. Hind. ; Koroh, Oudh ; G4gal, Tit. 
Mr. B. H. Hodgson (Jour. Agri.^Hort. Soe. of Ind) says the tasar 
feeds chiefly on this tree in the Mechi forests at the foot of the Sikkim 
Himalaya. Dr. Heifer mentions this same fact, and it is also reported 
to be the tree in Midnapur upon which the worms feed. 

Z9. Tectona grandis, Linn, 

Vera.— 5<^Kn, Hind.; Tekku,TKu.% Kyum,^\3KU. 
Oolonel Sykes states that the kolisurra (or tasar) worm feeds upon 
this tree in the Deccan. 

ao. Tenuinalia Arjooat Bedd. (Conf. with p. /jr.) 

Vera. — Anjan, arjun. Hind., Bbno. ; Vella marda, Tam. 
9Z. T. balerica, Roxh, 
The Rev. Mr. Oampball says it sometimes feeds on this species. 

22. T. Catappa, Linn. 

Vera. — Badam, Bbno.; Tori, Kan.; Vedam, Tam,; Catappa, Mal. 
Mr. Hugon mentions that the tasar feeds largely in Assam upon this 
tree. 

23. T. tomentosa, W. f^ A, {Conf, with pp. ng, irg» tsr, tstc) 

Vem. — Sm, sent, asan. Hind. ; Piasal, Bbno.; 4fnari, Asa. 
This is one of the most favoured tasar trees. 

24. Ziajphns Jojoba, Lam, (Conf, with pp, §2$, t2g, /jj.) 

Vtai.^KM, Hind.; BSr, Bbno. ; Bkdr, Mar.; Blair, Bomb. 

Oaptain Brooke, writing of the ^asar silk, in Seonf, states that it is 
not known to ieed upon this tree, but in other parts of India it is reported 
as doing so. 
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Much has been written regarding the improvement of the i^itar 
cocoon, and the question of food haa naturally taken a first place in the 
controversy* Lage ra trcMi u a indica and L. panriflorat since they possess 
the property of rapid growth, and would seem to luxuriate under severe 
pruning or plucking <3 the leaves, are unquestionably the most success- 
ful bumes for this purpose. The Zisyphoa (or Bit) is also a favourite, 
and of the remainder perhaps Tieminalia tomentota and Shorea robnsta 
are the most important. The tasar worm may, however, be described as 
an indifferent feeder, and it is possible the above list could be more than 
doubled. In Bhagulpur Dr. Buchanan states that the tree chiefly used 
in his thne was the Termiiialia just mentioned, the worms being lifted 
within baskets on to the trees and changed from tree to tree as the leaves 
were consumed. They were only applied to the same tree once in two 
years* 

REARING OR PRODUCTION OP TASAR. 

In the year 1880, Mr. J. Qeo^hegan issued from the Revenue and 
Agricultural Department of the Government of India a publication en- 
titled Silk in India. In that little work was brought together not only 
the substance of all the official correspondence which had taken place 
regardine tasar silk up to the date of publication, but a brief review was 
foniished of the writings of the earlier authors. It does not therefore 
seem necessary to republish the main facts there brought out, since the 
reader should find little difficulty in procuring a copy of Mr. Qeo^he* 
gan's book. The present article aims accordingly at supplementing, 
where necessary, ana carrying down to the present date, the record of 
official and commercial* proceeding* connected with this silk, rather than 
at being a complete compilation of the subject. 

BridBy stated, the most important r^ons of supply are the Bhagul* 
pur, Chutia Naepur, and Orissa divisions of Bengal, and tHb Chattis- 
ghur, Na^ur, ^farblKlda, and Jubbalpur divisions of the Central Prov- 
mces. The experiments at semi-domestkation, performed some few years 
ago at Poona, would appear to have proved that, so far at least as West- 
em India is concerned, the hopes of ereater success from cultivation over a 
restricted area, as compared with colfection from wild sources, have proved 
misleading and the ex{>eriment has accordingly been abandoned. The 
modern improvements in reeling, spinning, and dyeing tasar silk have 
surmounted all the difficulties that were alone thought to stand in the way 
of a greatly enhanced Indian tasar industry, but the low price paid for the 
cocoons in Europe Would appear to be now, as it has always been, of a far 
greater moment* Many of the modem reports speak of the collection of 
tasar, beyond that for local demands, as proving year by year less remu- 
nerative, and accordingly the trade with foreign countries from India may 
be said to be on the decline or rather to have manifested no tendency to 
expand. It has not, perhaps, been satisfactorily proved, however, that an 
extension of the process of semi-domesticadon in regions more suitable 
for the worm than Bombay would not greatly reduce the cost of produc- 
tion and transport, and thus favour the development of the Indian tasar 
industry. As matters stand, China affords a more trustworthy European 
supply than India of what is designated *' Tasar Silk " (Conf, with 
AnthmBa pemyi), and the modern extensive utiliration of waste silk for 
purposes and by processes not hitherto thougfht of, has probably tended 
to lower the price offered for tasar. That tasar silk has meantime attain- 
ed a recognised position in commerce and has met demands scarcely 
dreamt of a few years ago, are now, however, established facts. At fhie 
same time also indications are not wanting which tend to show that India 
may yet come to assume a more honoured position in the world's supply 
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of this, one of her most at>undant wild silks. In the vast improvements 
that have been e£fected in reeline the cocoons, Indian enterprise and 
capital has, by no means, taken a backward place. Most of the filatures 
of this country and many private individuals hold patents for processes 
of their own, and the results obt^ned have called forth the highest com- 
mendations from fhe European manufacturers. A great advance also has 
been accomplished in the utilization of tasar waste and pierced and other 
iasmr cocoons in the preparation of special textiles. 

The energetic action of the Government of India in responding to 
applications from merchants who called for details of the Italian and 
French new methods of reeling and for more precise information on the 
Indian supply is manifested by a voluminous correspondence, the final con- 
clusions of which were from time to time made public Foremost among 
these official records may be cited a "collection of papers regarding 
tasar silk" which appeared in the Proceedings of the Revenue aiMl Agri- 
cultural Department for 1879, ^^^ ™^y he said to have culminated by the 
production of J?lr. T. Wardle's Report on the Wild Silks 'f India. Prior 
to these proceedings, however, Mr. J. Qeoghegan, then Under-Secretary 
in the Department, issued (1B72) a most valuable report which has since 
passed through several editions in the form of the small book designated 
Silk in India to which reference has been made above. Mr. Qeoghegan 
devotes several pages to the subject of tasar silk and republishes in 
extenso most of the more valuable papers on the subject which had 
appeared before the time at which he wrote. His book was, however, 
more especially devoted to the mulberry silk-worms, and the 8ul>9equent 
official proceedings on tasar silk are of considerably greater interest than 
those to which he had access. In 1875 the Government of India pub- 
lished a Resolution which set forth the extent of the knowledge which 
then existed and invited Her Majesty's Secretary of State for India to 
endeavour to piKKure certain information desh-ed bv Indian merchants 
who were even then showing considerable interest in the subject. It may 
serve a useful purpose, at least in marking the rapidity and extent of the 
development ol the subject, to refer to a few of the points set forth in the 
Resolution* It is announced that Major Ooussmaker had commenced 
his experiments which were designed to ascertain how far a more extended 
system of semi-domestication would bring the insect into the field of con- 
stant and cheap supply. But it is added that " at present there is 
practically no demand in the European market for this suk, except in the 
shape of fabrics prepared in this country, and for these the demand is 
limited.*' It is noted in the Resolution that Her Majesty's Secreury of 
State for India had, through the Vice-Consul at Lyons and the Consul at 
Genoa, ascertained a few partkulars rM^arding the new methods of reeling 
and dyeing tasar silk which had been discovered at these great centres of 
commerd^ enterprise. It is also announced that Mr. Wardle had dis- 
covered certain methods of "dyeing tasar silk in brilliant colours and of 
giving it the lustre of Chinese silk." It is thus acceded that the two great 
obstacles hitherto supposed to impede the path of progression in the tasar 
industry had been practically removed by the discoveries made In Italy 
and France. These obstacles are expressed thus : ^ 

" /s^^Defective reeling in connection with the difficulty of properly 
dissolving the natural gum exuded in spinning by the worm. 

*'2«rf- Difficulties in dyeing.'* 

" As regards the first, owing to the defective way in which the silk is 

reeled, the thread is not continuous and retains more or less of the peculiar 

cement (compared to plaster-of-paris by Major Ooussmaker) which the 

worm exudes, the presence of this cement detraaing from the appearance 
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of the fibre rendering it unfit for fine fabrics, and preventing it from 
taking fine colours. It has, however, it is understood, been proved by 
actual experiments 'made within the last year, that \yj the use ot a simple 
alkaline solvent and by keeping the basins of water in which the cocoons 
are plunged, when being reeled off, at a temperature of about 2oo^F., or a 
little higher, all difficulties of reding* so far as the mere unwinding of the 
silk is concerned, disappear." "In respett to the second, there seems to 
be litde doubt that no real effort to dye the silk has been thoroughly made, 
and that if attention were turned to the subject by competent persons, 
the difficulties in ouestion could easily be overcome," The Resolution 
concludes in the following words :^ 

•• The other and more serious difficulties which will require to be overcome 
appear to be : istj the manner in which the cocoons are naturally disiri^ 
buied. It is true that the supply is inexhaustible, but owing to its distri- 
bution over a vast area a thousand square miles will, in the natural condi- 
tion of things, seldom probably yield as many cocoonaas a single hamlet 
in Italy produces of the domesticated worm, and althoueh the cocoons 
can be obtained for nothing, yet, as the search for them has to be made 
over enormous areas, if large quantities, such as a filature would require, 
are to be obtained (and it is only during one brief period of the year when 
the trees, the Anthersea chiefly haunt, are shedding their foliage that any 
successful search can be made), it appears doubtful whether, under these 
conditions, the wild cocoons would not cost more than cocoons obtained 
from domesticated worms. 

*• It is true that the tasar worm can be entirely domesticated, but if 
regulariy domesticated like the Bombyz mori, the produce obtained would 
perhaps be more costly than that of the Bombyx mori, inasmuch as manv 
more worms would be required to produce an equal value of silk, and if 
the manufacture of silk from the Bombjrz worm is not remunerative, as 
seems sufficiently proved by the state of the industry in Bengal, ii fortiori, 
the tasar worm will not yield any profit. 

" Again, the tasar may.be half-domesticated, a certain number of moths 
being kept for laying purposes yearly, the ^gs hatched, and the young 
'worms turned out to feea themselves, thus avoiding the heavy expense 
(especially during'the latter stages) of constantly supplying fresh leaves 
to the worms, but here also it appears doubtful how far it will be possible 
to concentrate the worms or protect them from birds or other enemies 
if they are at all abnormally numerous on any group of trees. Under 
these circumstances it appears probable that it is only in a nearly wild 
condition that the tasar can prove remunerative. 

•* The second difficulty (which is even greater than the first) depends 
upon an inherent defect in the JUaments spun by the worm. It must be 
remembered that the thread of the tasar silK-worm is spun from a double 
spinnaret, and that these filaments are not parallel, lying close side by 
side, but are spirals touching each other only at the exterior points of 
their curves, but united by the natural gum in and with which they are 
exuded, and it is not on this spirality that the elasticity of the silk 
depends. Now, in reeling the silk, it is necessary that the spirals should 
be ground well into each other so as to form an even round thread, but 
it is doubtful whether the filaments can be brought to bear the amount of 
croissure necessary to produce the round thread, and without this it will 
be impossible to provide an article of export which will be acceptable in 
the European market. 

" Granting that this difficulty may be surmounted, it appe^s certain 
that it can only be done under skilled European supervision, aided by the 
best mechanical appliances in properly appointed filatures. It will be 
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hopeless to expect that such reeling, as is required to fit tasar for manufac- 
ture into superior fabrics for the European market, can be done by natives 
working in their own homes. If success is to be expected in the manufac- 
ture of tasar silk» the operations of villagers must be confined to the pro- 
duction or collection of cocoons. The reeling processes, if manufacture 
is to be attempted at all in India, must be carried out in properly organ- 
ised filatures, possessing means and appliances, machinery and systematic 
supervision, such as are wholly unattainable by villages in their own 
homes. Thus, for the proper reeling of the tasar, where the basin must be 
kept at a heat of from 200^ to 205° Fahr., nothing but steam can keep 
them unintemiptedlv at precisely that temperature which is essential not 
only to enable the silk to unwind, but to keep the gum still retained by the 
filaiments at just such a temperature when they reach the croissure as to 
be soft and yielding, but not so soft as to be worked out. 

"The conditions of successful manufacture being such, there dees not 
appear to be any prospect of reviving the reeling ofsilk as a village indus- 
try, whether the silk is produced for local consumption or export. 

" Under no circumstances would there appear to be any reasonable pros- 
pect of any proximate material enlargement of the local demand. If» there- 
fore, anything is to be done for the country in silk, whether for the domes- 
ticated or the tasar worm, it must, it seems to the Government of India, be 
in the way of increased exports, either in the shape of cocoons or as raw 
silk so reeled as to be acceptable to the European purchaser. 

" In regard to tasar, many of the most important data necessary to- 
wards formiiM^ a satisfactory conclusion in the matter are altogether want- 
ing, and the Government ot India are of opinion that the subject should be 
systematically investigated, so as to set at rest all doubts which now exist. 

" Towards the attainment of this end, the first thing in regard to which 
it is requisite to obtain definite information is the exact cost at which the 
raw material can be collected or produced in commercial quantities, both 
in its wild and semi-domesticated state. The next p<Mnts on which hiither 
information is requisite are the cost of reeling off the silk, the amount of 
silk there is in proportion to cocoon, the degree in which the filaments will 
bear croissure, and the consequent ultimate value of the silk in the 
market.'* 

It will thus be seen that long before the appearance of any of the recent 
publications, the authors of whom have severally claimed to have discovered 
the true nature of ^asar and to have, through their energies, placed that silk 
on a sound commercial basis, the Government of India were not only in pos- 
session of the main facts, but fully appreciated the issues which alone could, 
and have since, governed the growth of an Indian foreign trade in the pro- 
duct. That the obstacles offered by the nature of the silk to its utilization 
could and would be removed was a matter on whidi all past experience jus- 
tified the most positive convictbns. That India possessed a practically inex- 
haustible supply was upheld by a consensus of local opinion. That the 
worm oould be domesticated or rather semi-domesticated, experiment had 
demonstrated beyond doubt (see pp, 108 et seq. / also / 15, 124, 129, 132). The 
question was reduced, therefore* to one of profit or loss see pp. 1^2, tA9). 
Would the price paid at the European markets cover the expense of collec- 
tion and transport ? The product was wild. The cocoons could be had for 
the trouble of collection. But a thousand square miles would usually not 
afford more than an Italian hamlet could produce of mulberry cocoons. 
If the insect had to be domesticated or semi-domesticated, the expense 
of collection would be greatly reduced ; but would the produce even then 
pay better than might be obtained by rearing the more tractable muibetry- 
feeding worm 7 These were the issues whidh th& Government of India 
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realised were of far greater moment to India than the possible European 
utilixations of the fibre. It was seen at once that while for local demand 
a few maunds might be collected here and there and conveyed to the 
reelers and manufacturers to be made into a coarse textile for which there 
was always a remedy and remunerative sale, it was quite another Question 
to expect the ignorant and poverty-stricken peasantry of India to become 
reelers of the silk for the foreign markets. If, therefore, tasar silk had 
to be reeled in India, the enterprise would have to pass into large Gla- 
tures where the necessary appliances could be set up and the trade carried 
out with European capital and under trained supervision. India's interest 
primarily was, therefore, in the production of the cocoons. In order to 
ascertain the present locatk>n and extent of supply and to discover the 
expectations entertained as to a possible expansion of the trade through* 
out the country, the Government of India issued to Local Governments 
the Resolution from which the above passages have been taken. The 
correspondence that ensued would, if published in gxtenso, run to a 
large volume. A bridF review of the main facts, therefore, is all that can 
be attempted in this work. For the earlier facts and opinions, the reader 
should consult Mr. Qeogbegan's Silk in India, since in the following 
notes, grouped provincially, the attempt is only made to give the more 
recent aspects of the subject. 

I.— BENGAL. 

Roxburgh described the tasar worm as a species that could not be 
domesticated, and he furnished much useful information regarding it 
{Trans, Linnean Socfor 1804), He viewed it as a native of Bengal, 
Behar, and Assam, and added that it was the bugky insect of other parts 
of India. Dr. Buchanan-Hamilton gave a detailed account of it and 
its silk as met with in Bhdgulpur and Dinagepur. Indeed, it may be said 
that his paper is one of the most complete statements that exists even at 
the present day on the tasar silk of Eastern Bengal. Mr. Oharles 
Biechynden furnished, in the journal of the Af ri.^ff or ti cultural Society 
cf India, much valuable statistical and other information regarding the 
tasar of Midnapur. He was then Superintendent of the Radnagore Silk 
Factories and was thus an expert writer. About the same time (1836) Mr. 
Homfray wrote of the collection of tasar cocoons in the Sandarbands 
^Trans. Agri. effort. Soc). It will thus be seen that, during the first half 
of the present century, the subject of Bengal tasar silk was brought pro- 
minently before the public Not the least important of these publications 
were the numerous papers and official documents regarding the tasar of 
the mountainous tract of Chutia Nagpur which, with the continuance of 
similar physical peculiarities into the Central Provinces, constitutes the chief 
producing area. As a minor wild forest product, it has, to the savage tribes 
who inhabit the great central, western, and southern table-land of India, 
always been of the utmost importance in supplementing their scanty 
sources of sustenance. As was customary with many of the Indian writers 
of the 3rd to the 6th decades of the present century, the Journals of the 
Agri.-Horticultural Society of India were made the channel through 
which publicity was given to the discoveries in economic products. Papers 
bearing on the subject of the tasar of Chutia Na£[pur appear not infre- 
ouently in these Journals. One of the most instructive will be found in 
the volume for 1861 together with the controversy raised in connection 
with some of the statements there made. Oaptain eherwell also furnished 
in 1854 much useful information on the system of breeding and semi- 
domestication then prosecuted in Hazaribagh. 

In its reply to the Resolution of the Government of India, the Govern- 
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ment of Bengal, in March 1 877, published the substance of the particulars 
which had been collected. The subject was dealt with fully, and much 
valuable information was brought to light by the inquiry instituted by the 
Bengal Government. - The Commissioners of Burdwan, Chutia Nag pur, 
Orissa, and Bhdgulpur were desired to circulate to all district' officers the 
following series of questions :— 

(i) Is tasar silk (under any name) usually collected in the state of 
cocoons, or are eggs collected and hatched in so-called gardens (or enclo- 
sures in the jungles), and are the worms tended with care by the growers P 

(2) Are tasar eggs produced by moths in captivity ever fruitful, and 
are they kept for a future crop of worms ? 

(3) On what trees do the worms feed ? 

(4) If tasar cocoons are collected in the jungle, can any estimate be 
formed of the weight annually collected in the districts P 1 8 the right to 
collect them farmed out by the gemindars, and what is approximately the 
area on which they are collected ? 

(5) What caste collects the cocoons, who rears the tasar worms, and 
what caste sells the tasar silk? How does such silk sell P 

(6) Are there any, and (if any) what, varieties of insect producing silk 
beside the ordinary silk worm and tasar^v/orm ? 

The reports received by the Bengal Government in reply to these 
searching questions deal mainly with the points connected with the 
methods of collection, degree of domesticity, castes of the people who collect, 
reel, and weave the silk, and the varieties or classes of cocoons recognised 
in local trade. Practically speaking, none of the district officers ventured 
an opinion as to the annual production, extent of traffic (import or export), 
and price ; yet these are the very points regarding whicn more precise 
information was an indispensable condition of possible future expansion. 
One or two passages having a bearing on the Bengal sources of supply 
may be here quoted, however, from the Government summary of the fccal 
reports. **The result of the enquiries that were made shows that the 
insect (or insects) known as the tasar moth is found in the jungles of 
Bankura, Midndpur (west), in the northern part of Balasore, Bh^gulpur 
(south), Sontal Parganas (chiefly Dumka, Godda,and Rajmehal), liazari. 
bagh (practically in the gaddtesoi Gawan and Satgawan, and the parganas 
of Gola, Ootara, Kttnda, and to some extent in the gaddies of Palgunge 
and Seerampore), Lohardugga (Palamow, Bilouniah, Tamar, part of 
Yurpa Palkote, and Bira), Singbhum, and Manbhum. It is also found 
throughout the Orissa hills, though it is strange that the replies of the 
Chutia Nagpur tributary chiefs report little or no tasar, 

*• It is probable that, though the cocoons may not be collected, the insect 
is found in those tracts. On the Orissa side, Keonjhar is expressly men- 
tioned as one of the sources of the tasar worked in Burdwan. Roughly 
speaking, it appears that the tasar insect will be found throughout all tree 
and scrub jungle lying south and west of a line marking the southern and 
western limits of the continuous cultivation of the Gangetic alluvial and 
the Orissa littoral tracts of country.'* In the various volumes of Sir W. W. 
Hunter's Statistical Account of Bengal, occasional brief notices occur re- 
garding tasar silk. Thus, for example, in the volume on Birbhum {IV., 
^77) it is stated that cocoons are kept over from one season to furnish a 
breed for the next. If this really be tne case, a nearer approach to the 
domestication of the worm has been accomplished in Birbhum than is on 
record regarding the other districts of Bengal, since in all other districts the 
nucleus of each year's breed is sought afresh from the forests. The 
volume on Bhdgulpur (XIV., 3$ & 180*181) gives the main facts origin- 
ally made known in 1810 by Buchanan-Hamilton. There were then. 
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Dp. Hamilton tdls us, 3,275 looms employed on tasar silk alone in the 
Bhi^gulpur district. In the same vohime (p. 338) particulars are given re- 
garding the Santal Parganas. Volume XVI. (pp. 168-169) deals with the 
iasar silk of Hacaribagh, and in a further portion of that volume details 
are furnished (pp. 346-349) r^arding Lohardugga. Lastly, in the volume 
on Manbhum {XVIL, 314-315) much useful information will be found. 

In the review, furnished by the Government of Bengal, of the reports it 
had received, much space is devoted to a discussion of the classification of 
tasar cocoons pursued in each district. Qeog began forms three sections : 
(i) bonhuntUh or cocoons found in the natural state in the forest; (2) {a) 
mooga, female, and (b) teerah, male, cocoons formed by worms reared in 
captivity, the worms having begot from moths escaping in July or August 
from banbunda cocoons; and (3) (a) dabba, {b) buggoy, and (c) tartoy-^ 
names given to cocoons according to size, colour, or season at which bred. 
The term bug^oy (used by Roxburgh nearly a century ago) seems to 
denote a peculiar colour of cocoon and not a form recognisable in the 
insect. Dr. Hamilton found the people of Bhiigulpur classifying iasar 
Into four kinds, vi»., dabba, sarihan, jarhan, and laugga. 

It docs not seem necessary in this place to give the multifarious classi- 
fications furnished by the local officers in their replies to the Bengal Gov- 
ernment. Suffice it to say that none of these justify the belief that they 
denote varieties entomologically and perhaps not even domesticated races. 
They mostly convey the idea of the season of the year when spun by the 
worm, the fact of their being wild cocoons, or of one or more seasons' do- 
mestication, or, more generally still, the size and colour of the cocoons on 
bdng assorted by the dealers. Speaking of Bengal as a whole, it may be 
said that the reports under consideration concur in the statement that 
the seed is not reared from year to year in domestication, but is an- 
nually renewed from the jungles. 

The information regarding Bengal tasar in the possession of Govern- 
ment, up to the date of the reports here dealt with, may be concluded 
by the following passages from the Bengal Government's review : — 

** In Bankoora, the first jungle cocoons seem to be collected in Askark, Sraban, 
or Bhadra (».«., from June to August), and the eggs are laid in Bhadra (August). 
In Midnapore the aeaion of breeding is not given. In Bhagulpore, yyaUhtha and 
Askark (May and June) are said to be tne collecting months. In the Sonthal 
Pergnnnailis, January and February, September and October. In Hazareebagh, the 
season varies; in some parts there are three crops, in others only one. In Manbhum 
the jungle cocoons must be collected about March ; in Singbhoom, about April. 

''The mode of breeding seems everywhere nearly the same. As soon as the 
moths everge from the cocoons kept for seed, the females are exposed and left to 
form their own connexions, whether with the males emerging from the same batch of 
cocoons, or with jungle moths. Impregnation having taken place, the eggs, which 
are immediateljr laid, are collectea in baslcets, trays, pots, or on tufts of grass ; and 
when, in soma ei^ht days, the worms begin to emerge, they are placed on the asan 
or sM trees growing in sites defended from the<r enemies (birds and insects), and 
moved from tree to tree as they devour the foliage of their 6rst location, till finally, 
in about fifty days and after five moults, they spin their cocoon upon the tree. 

" How many complete cycles there are in the year cannot be easily stated, in 
Midnapore it is not apparent how often the process is rei>eated in the year, nor is the 
Collector's account for Bankoora very intelligible. It is meant apparently that the 
jungle cocoon is collected in June, that its eggs are laid at once, and that moths from 
these eggs lay eggs in August, which produce cocoons in September; that the eggs 
laid by moths emerging from these cocoons produce cocoons in January, while from 
Januanr to June tMy are left to Nature. There must be a cycle in that interval ; so 
in Bankoora the insect would appear to be quadrivoltine. I'ne same would appear 
to be the case in Bhurulpore and m Singbhoom and Manbhoom. In the last, tnree 
out of the four bundi are formed in captivity, t>., on the trees of the breeder's 
plantatioo. Mr. Qeoghegan adds that he is not sure whether, between the dabba 
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cocoon formed in Aoffust, aad the juog^le ooooont which mast be oollected about 
February, two cycles Oo not intervene. This would make it <^uinquevoltine. 

** Mr. Forbas, the Sub-Divisional Officer of Palantow, ^ives a different accounts 
Accordin^^ to him the domesticated tusser is reduced to a bivoltine. Cocoons are 
formed once in Au^st and once in November. From November to the next June 
'the cocoons kept for seed are carefully packed in ii^^strawj just a* seed-dhan 
is packed, and stored in some dry place till June f(^lowingf.' Not only then, if 
Mr. Forbas' account be strictly accurate, has the insect been thorou|fhly domesti- 
cated, but tt has been so completely changed in habit as to become a bivottin^s 
the oocoons formed in November not opening to let out the moth tiU the foUowing 
June. The whole subject requires more caraful consiaefation. In the first place. 
It appears open to question whether the facts are ascertained beyond all doubt. 
If they are correct, it might be possible to domesticate the worm without reducing 
the rapidity of reproduction. If without degeneracy of the breed a ttMser domestica- 
tedy y«t quadrivoltine, couU be raised, we should have a silk«produoer of twice the 
vahie of this Palamow worm. 

"With regard to outturn, whether of cocoons collected from the jungle, or cocoona 
regularly reared, it was not to be expected that any very accurate estimate could be 
framed. The Collectors have (wisely) not even hazarded guesses on the subject. 
Perhaps some estimate might be got of the amount of cocoons sold at the marts in 
Burdwan, Beerbhoom, Bhagulpore, Bankoora, and in Gya or Paina, and possibly of 
the exports to Mirzapore ; but we should still be unable to reckon the amount absorb* 
ed by the local village weavers. 

" As to any cess levied by zamindars, it is said that in Midnapore the collectors 
pay 8 annas or 12 annas per head for the right to coHect; in Balasore they pay as 
much as a rupee or a rupee and a half ; in Bankoora no cess is sakl to be levied ; in 
Bhagulpore the rate is 5 annas a head ; in the Sonthal Pergunnahs the charge is either 



so much a tree, or la annas to Ri-8 per patch of junele used as feeding ground; 
in Hazareebagh each rearer pays 6 annas to 8 annas ror the privilege ; in Ailamow 
a 'koa' revenue appears to be paid to Government. In consideration of thb, the 



proprietor levies a rate whkh ultimately assumes the shape of a hansua-tax, or tax 
on the bill-hook, of 4 annas per annum. 

"The chief collectors and breeders of the tusser are the aboriginal tribes— 
Sonthals, Paharias, Kols, Uraons* Cheros, Kherwars, &c. ; and the lower Hindu or 
semi-Hindu cajstes — Bagdis, Bowris, Tewirs, Bhuiyas, Bhogtas. Samantas, Chamars ; 
Doeads, Koormees, and Gch^ralas are also mentioned. The breeders seem to collect 
their own wild cocoons from the jungle, a different practice from that which prevails 
in the Central Provinces. The breeders sometimes deal direct with the weavers, but 
generallv receive advances from a baniya or mahajun, who thus receives the cocoons 
and malces them over to the local weavers, or exports them to some of the marts 
outside the district. The belief in the necessity of c^remooial purity, and the exdu- 
8k>n of women from the operation of rearing tusser on this ground, seem uaivefaal. 

" The price of cocoons seems to vary a good de^. Mr. Qaoghegan expresses 
his doubts of the accuracy of much of the information on this point. In Midnapore 
prices run from R6 to k 10 per kahan (i kahan«*i6 i«ns or 80 cocoons each .'.i* 
1,280). At Kaltpore, near Soory, the Sonthals are said to get R8 per kahan; yet 
the I>eputy Commissioner puts the price in the Sonthal Pergunnahs at ^o to 450 
per rupee, or. say, R3 to R4 per kahan, hi Bankoora the Taatis are said to pay 
R6 or R7 per kahan, 

*'The| Burdwan Collector's report gives prrees varying from 120 to 450 per rvpee, 
according to the eight kinds furnished; this would be from about Rjto Rio per 
kahan. Yet it b said that the cheapest sort {amfattA) fetches Rr6 per kahan, if 
brought for breedmg. This is not verv inteHigibte, ror ft » not dear how the porpsse 
of the buyer can affect the demana of the seller. The informatioa is hearsay. In 
Hazareebagh the rsarers get indebted to the baniya^ and sell at R5 to R6 the kahan 
of I,68<^ or about R^ to KS the kahan. The banifa gets about 7I to 8| per kahan. 
In Perguanah Golah the rearers seem to get a trifle better price. In Palamow, alter 
repaving advances at 50 per cent., the breeder gets from R4 to R6 per kahan, 'in 
Singbhoom the price is R8 to Rio per kahan; in Manbboomthe price averages R6 
per kahan. The coooons of Chota Na^pore seem almost entirely exported to Boagul- 
pore» Gya, Burdwan, Benaresi, Aaaigurh, aad Mirsapur. They are aot even 
wound off 00 the spot« 

''An alkaliac lye is always used in reeling off | the process is of the mdast* aad 
the thread produced foul aad uneven. 

** Dstafls as to prices of raw tusser or tusser-dotii am nwaffra. la If iiaapore 
raw tusser is said to fetch^tohhstoStoiahatken^ec. At Soovtjr a piaes al staff 
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containing 15 chittacks of raw tusser fetches Ria. In Bankoora a kahan of cocoons 
will make two ' pairs of dhotis, ' fetching R14 to R 18 $ a thinof twilled tusser fetches 
Rq or Rio, but the weight of silk is not g'lvtn. At Soory a kahan of cocoons is said 
to yield 15 chittacks of silk. Prices of the Burdwan stuffs of tus^er or tusser mixed 
with cotton are not giren. At Bhagulpore the raw silk fetches Rio to Ri 3 per seer. 
WMth of stuff ia not mentioned, so details on that point are useless. In the Sontbal 
Pergunnahs a kahan of cocoons is sakl to yield i^ to 3 seers silk, which fetches R9 to 
R 1 3- 8 per seer." 

The Government of India (in August 1878) received a communication 
on the subject of Bengal tasar from Mr. J. Deverfa, in which that gentle- 
man made the suggestion that the Forest Department should be asked 
to undertake the supervision of an experiment to rear tasar worms in 
Chutia Nagpur. While the Government of India did not see lU way to 
authorise that experiment— an experiment which might have been viewed as 
a direct interference with private enterprise— Mr. Deveria's commonication 
furnished certain facts of mterest which were very justly viewed as having 
considerably advanced the available information on the subject. It may, 
however, be here remarked that in giving some of Mr. Deveria's estimates 
and figrures the writer does not wish to commit himself to an unreserved 
concurrence in their accuracy* Indeed, he views them as, in some respects 
perhaps, saneuine, though they are at least suggestive, and are perhaps 
otrected on Uie only likely hues upon which success may be attaincn. 
Mr. Deveria estimated that three men could look after at least ,^00 trees and 
protect the worms from their natural enemies—birds and insects. He 
affirmed that each tree would yield 100 cocoons, so that the crop from 300 
trees would be 30,000 cocoons, which, at R4 per 1,000, would give the fol- 
lowing return : — 
Crtditor^ M a, p* 

Salary of three men for 45 dajps • . . • . 18 o o 
Seed for 30,000 caterpillars at, ay, aoo eggi per moth or 

150 cocoons, at R4-8 per 1,000 . • • • • o 12 o 



Value of 30/M-o cocoons at R4 per xjaoo . • • 
Less half share to be given to the rearers • • • 

Refund of salary paid to men or rearers • 

Balance in favonr of account 



Mr. Deveria suggested, upon the above estimate of proiit» that Gov- 
ernment should direct the Forest Department to cultivate the worm over 
20 acres of the land around each of some 800 villages, that is to say, over 
16,000 apres bearing 30 trees per acre or 480,000 trees. He assumed Uiat if 
each of these trees yielded only 50 cocoons, the produce would be 24,000,000 
cocoons per annum. Applying his estimate of a profit of R78 per every 
yyjooo cocoons, his total estimate came to R62,4oo a yeax as the revenue 
m>m the cultivation. To work the experiment he proposed the ^sit of a 
Superintendent on R500 a month, a Moonshee, 20 peons, house*rent, Arc, 
&c., or, say, R 10,400, a year expenditure, which would thus show a net 
annual return of R52/)00. 

If these estimates are anywhere near the mark, it would seem probable 
he undertaking might be made remunerative. But the danger ol too 
sanguine expectations is perhaps a greater evil than the want of direct 
encouragement. Thus, for example, Mr. Deveria in one of his early 
communicalions (August 1872) expressed th^ opinion that a bighd of land 
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in Chutia Nagpur might easil)r bear 50 trees, and that each would annually 
yield 250 cocoons. Tnat opinion was at once reported on by the district 
officer in Palamow (Mr. L. R. Forbes), whose able report on the tasar 
worm of that district will be found placed under free contribution below. 
In dismissing Mr, Deveria's recommendations for the present, it may, 
however, be remarked that with the extension of railway communication, 
tapping, as it is now doing, large tracts of Chutia Naepur hitherto closed 
to commerce through their inaccessibility, it seem^ probable a new interest 
may be aroused in this subject Laree portfons of the land on which 
the trees grow which are chiefly employed to feed the worms are practi- 
cally unsuited for agricultural purposes. The chief difficulty is to induce 
the people to live m these tracts and to take to tasar cultivation as a 
regular industry* Though agricultural pursuits have greatly expanded 
aiS emi^ation to the tea-growing districts have also drawn on the labour 
market m the province, still land and labour are cheap and plentiful. To 
consumers of tasar silk the possibility of profitable rearing in Qiutia Nag^pur 
is a subject that should therefore commend itself as at least worthy of de- 
fi nite solution. If ^o^ar-rearing can be made profitable anywhere in I ndia, it 
seems likely the industry will find its natural home in the mountainous tracts 
where the insect and its food are both plentiful and capable of great expan- 
sion without any encroachment on the area of agricultural possibilities* 
The necessary land could ytry likely be had easily, and in no other part 
of India coula labour be obtained so cheaply and plentifully as in Chutia 
Nagpur. Before passing away» however, from Mr. Deverfa's recommenda* 
tions, it may be stated that he ^ ves 4,000 cocoons as the quantity equiva- 
lent to a maund, and that he points out that for many months of the year 
the Indian filatures have little or no work for their reelers. The iasnr 
cocoons, if carefully killed and properly dried, he adds, may be kept for a 
long time, so that the)r could be worked up at the Indian filatures during 
the period of least activity. To a certain extent the Indian filatures are 
using tasar cocoons, but judging from the returns of foreign exports, the 
trade in tasar cannot be said to have progressed during the past fiw^ years ; 
indeed, it has, if anything, retrogressed. The amounts used therefore by 
the Indian filatures are probably easily enough procured, so that it would 
be incorrect to affirm that the Indian demand has as yet justified any very 
pronounced step in the direction of expanding the supply. 

As manifesting more completely; the salient features of the Chutia 
Nagpur tasar industry and its capabilities, the following passages may be 
republished from Mr. Forbes' able statement regarding Palamow. Re- 
ference has already been made to his report on that subject as refuting 
some of the opinions advanced by Mr. Deveria, but the reader will be 
better able to torm a correct opinion by having placed before him both 
sides of the controversy : — 

Production. — " In dealing with the subject in my settlement report I stated 
that the hansua really means the producer, or assami, so called from the hansua, or 
reaping-hook used by him in pruning the trees and collecting the cocoons. 1 have 
tried in vain to arrive at some definite decision as to the real or average number of 
kharies contained in a hansua, that is to say, the numher of cocoons produced by 
one person, and by this means to get at the area; but I have found it quite impossible 
to do so with any degree of exactitude. A hansua means, as I said before, a pro- 
ducer, »'.*., each man or family who is found guarding a plantation on which cocoons 
are feeding is counted as a hansua, and pays to the farmer a tax of R4, whether his 
cocoons are feeding 00 five trees or five hundred : and as therefore this is r«*Uy the 
case that while one poor man is working (say) three tre*s, another b working one 
hundred it is manifestly impossible to arrive even at an approximate estimate of hansua. 
1 have therefore adopted ether means. On enquiry from ao producers I find that on 
an average, and a very outsid^ average too, the hansua may be consHiered as five 
kharies of 1,100 oocoons each, or 5,500 cocoons per hamua, but this, as I have satd^ 
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is a very high average, as taking the average market value of a khary to be R6, we 
Bnd the average money value produced by such hansua or as5aMt|to be R3o»— a very 
large sum when we consider the clan of people who are eonged in the work. The 
average amount produced by the 30 growers mentioned above was below Rao ; but 
allowmff room for concealment of the true amount, I prefer to assume the hansH i to 
be as above. On enquiry from the prevent farmers of the koaitUh revenue, 1 find 
that the average number of Aa>««iMM of the last three years on which thev have 
collected tax or rent is 861 • To this 1 would add, as outside figures for the four ex- 
empted estates, 750 hansuas, and for the Belounja and Jupla 400 hansuas, or (say) a 
total for the entire sub-division of a,ooo hansuas, or 10,000 kharUs of 11,000,000 
cocoons, which, assuming Mr. Deverla's estimate of the number going to the bazir 
maund to be correct, would eive a total of 3,168. or, in round numbers,^ 3»i70 
maunds of cocoons for the whole of Palamow, including Pergunnahs Belounja and 
Jupla. Now as the Palamow sub-division measuros 4,360 square miles, or one- 
fourth of Mr. D6veria*8 area, it is clear— always supposing that, as a cocoon-pro- 
ducing district, Palamow fairly represents the whole, aid which I have very little 
doubt it does— that the whole of the area included in Mr. Deveria*8 calculatk>n as 
coooon-producing yidds at present at the very outside 13,680 maunds of cocoons, — 
very different from the marvellous figures given by Mr. Deveria in his memoran- 
dum. Of course the figures I have given above appertain onlv to the quantity now 
produced. There* cannot be a doubt that with European capital and supervision the 
amount produced could be very largely increased. Supposing Mr. Deveria's calcu- 
lations to be correct as to the number of trees per bigha, and the average number 
of cocoons per tree to be 350— a rather high estimate— we find, assuming the number 
of cocoons produced to be 11,000,000, that there are 44,000 x 3 trees now being- 
worked contained in an area of 1,760 big€is, or 586 acres, less than one square mile. 

DbcrbaSB IM Production.—'* From enauines I have made I find that the 
production oiiuss9r cocoons has greatly diminished within the last twenty^ years; some 
say about one-third. This falling off is ascribed to ( i ) increase of cultivation and coo- 
sequent destruction of asan plantations ; (2) greater demand for agricultural labour 
and higher wages, making the production of cocoons a less profitable employment. 

" As I have before said the asan plantations are of indigenous growth, and are 
of use only for about 10 to 15 years. At present the Government farmers of koa 
revenue, having the right over about 1,800 villages, show by their accounts and 
registers that cocoons are bred in 105 only. In a large number of villages there is 
no asan at all, but it is to be found in most village areas, and is destroyed in lai^e 
numbers yearly in jooming operations ; and though the figures given by Mr. 
Deveria are absurd and impossible, still the area of cocoon-producing trees would 
be found considerable and quite capable of supplying a very extensive trade. 1 
should say that a truer estimate of the area would be one-sixteenth of the whole, but 
1 should prefer to fix it at one-half of that, or even at one higha in 50. The limit, 
therefo/e» in the extent to which the trade could be developed, depends rather upon 
the number of hanstisast or who could be persuaded totundertake the production of 
cocoons; and for this reason I should say that a multiplicatkm by eight of the 
number of cocoons now produced would fairly represent the limit to which the trade 
could be expected to reach. 

C4STBS. — "The rearingiof iusser cocoons is not confined to any particular class. 
I have found the followins^ castes occupied in the work : Cheros, Kh^rwars, Nraouis. 
Bhunias, Chamars, Dosadhs, Mullahs and Ghasis, but no Musulmans. Their modus 
operandi may be thus described : Very few cocoons are kept for seed at the Kartic 
harvest, and these oolv by well-to-do producers, who can afford to breed during the 
Bkadro harvest for the great harvest of Kartic, In Bhadro, therefore, the poorer 
producers apply to the mahajuns for advances as byjhan for the purchase ofseed- 
cocoons, ana as kyhan for the means of supporting them during^ the brecMling 
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This advance is generally given at derfia, or 50 per cent., t.^., for every 
rupee given Ri-8 is returned. When the cocoons are reaay, the bania or mahajun 
appears on the ground and collects his due ; the remainder is sold by the producer 
either to the mahajun or in the hauts at prices varying from R5 to 7 per khary, 

*' Most of the tusser cocoons are exported to Benares, Mirzapore, and Patna. 
There are a few Patwas (Gosains) in the sub-districts who reel off a few cocoons for 
making the Ber bunds t dundahs, &c., worn by most of the respectable castes, worn 
as waistbands or for fastening ornaments to, but no cloth of any kind is made. 
Some cloth is made, 1 believe, in the Gya district, but I have never seen it. 
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F&rins of Cocoons,r-'* I have never met with any other variety o£ silk-producin^r 
insect in tnis part of the country but the ordinary tusser silkworm, but 1 beKeve 
some such do eyist in a wild state. 

Degree of Domestieaium.-^** It will be seen from the foret^iu^ that in thb part 
of the country the iusaer silkworm is almost altogether domesticated. The only 
thing left to render it completely so is to feed it under cover instead of in open 
plantations. This is the only difficulty, but one which, I am persuaded, can be 
easily overcome. Before, however, capital could be safely embarked in the trade, 
it is absolutely necessary that it should be overcome as at present, in open planta- 
tions. Not only are the worms exposed to certain pests, such as I have detailed, btft 
rain falling upon them in the ' hatia * is almost complete destruction ; and as rain 
falls during tne hatia every other year, and sometimes even for two or three years in 
succession, it follows that under the circumstances the trade would be a very precari* 
ous one. 

Methods of Reating ,-—** The habits of the worm are so different from those of 
the ordinary silkworm, that none of the means employed in rearing the former 
would be applicable to the latter. The system adopted by Oaptain Hutton 
might answer very well for the purposes of a limitted experiment ; but 1 am inclined 
to doubt its capability of being applied on a large scale, chiefly on the score of 
expense. I should be inclined to try a simpler method. I would erect a shed on the 
plantation itself, a simple bamboo frame-work roof covered with grass and suppcrted 
on g^een poles cut from the neighbouring jungle, would suffice; the walls to consist 
of stout bamboo-matting, sufficiently open to admit air and light, but not sufficiently 
so as to allow of the moths escaping; the flooring 1 would raise a foot or so with gravd 
or soil well beaten down and cover it with date palm-mattingr, which is not onW 
absurdly cheap, but possesses the invaluable quality that no white-ants or insects will 
touch it. In the centre of the shed I would have a rough frame-work running nearly 
the whole length, and resting on the matting^, but not reaching the roof, so as to cut 
off communication within this frame-work which may be made of bamboos and rough 
poles. I could have shelves or machans of date palm-matting ; the first being at 
least six inches from the ground, and the next two or three feet stbove it. On these 
shelves I would place or heap dry leafless twigs or branches of any bush or tree, 
interlacing each other and running the whole lengtn of the shelf. To one of these 
twigs I would fasten the hatching cradle, placing lightly over it a few green leaves 
from the plantation, and then daily, as the young worms be^fan to wander, I would 
lightly sprinkle freshly-gathered leaves over the twigfs, until they had been induced 
to spread themselves over the whole length of the shelf. When the time came on 
for S(>inning, they would attach themselves to the twigs, which of course should be 
sufficiently far apart as to freely permit the operation of spinning to %o 00. Should 
a ^ little n>oisture be found necessary, a little rain water lightly sprinkled over them 
with a grass broom would answer very well. 

Future Prospects, — " For ray part, I should be very glad, indeed, to see the 
production of tusser cocoons in these districts in the hands of enterprising European, 
capitalists working on fair and honest principles. Apart from the creation of a 
valuable industry, the capital yearly thrown amount the very poorest classes at a 
time when they most nec^ it, would go very far to relieve their necessities and keep 
them from the door of the usurer. I would not recommend the initiative being taken 
by the Government, as these kinds of experiments are not generally successful when 
undertaken by public officers having other and more important calls upon them but 
I would suggest that private parties be invited to take the ipatter up, and, by way of 
assistance, that the Government allow such persons the free and unconditional use of 
any one or more of the asan plantations lying within the Government farms." 

In bringing these remarks regarding the tasar silk of Chutia Nagpur 
down to more recent times, it may be said that Mr. J. F. K. Hewitt, in a 
letter to Mr. Wardle {dated September 1880, printedin Wild Silks of India, 
pp, 22-24)^ views the tasar supply from the mountainous tracts of the 
central tableland of India as possible of great development. " With a 
little effort," he says, " a large quantity of tusser can be produced in the 
division under my charge, and the very great likelihood of establishing a 
trade which will conduce to the permanent increase of the wealth of the 
country, if means can be found to increase the production of tusser to 
meet the present growing demand. I must say, however, that Govern- 
ment can never stimulate a trade so quickly as private capital. A much 
quicker and more easy solution of the dimculty could be worked out by 
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the large silk-houses if they once determined to turn their earnest atten- 
tion to the subject Before tusser silk can be produced at all approach- 
ing to that for China silk, the methods of the trade must be entirely 
revolutionised." * The country over which the <«55er is found, " says Mr. 
Hewitt, •• includes an area larger than France ; and in almost the whole 
of the hills and forest country, which cover fully three-fifths of its surface, 
tusser silk could be profitably produced, if the requisite arrangements 
were made, as the asan (Terminalia tomentoaa), on which the worm 
thrives best, is found abundantly everywhere. The numbers, however, of 
the people who cultivate are small, and these numbers are yearly decreas- 
ing as the jungles are cleared and the distance between the village sites 
and the jungles increases. The cultivator requires that the trees on which 
the worms are fed should be constantly watched, and superstition adds to 
the difficulty of the cultivator by insisting that no one can hope to culti- 
vate tusser worms and reap profit from the cultivation, while mainUining 
his own health and that of his family, without submitting to a long series 
of ascetic ordinances during the whole time of watching the worms. If 
he fails in doing this, the anger of the gods will inevitably destroy him 
and all belonging to him. As very few of these people will ever consent to 
live in houses separated by any great distance from their nearest neigh- 
bours. It invariably happens that the cultivators find out, as cultivation ex- 
tends and the area of cleared land between the village and the forest in- 
creases, that cultivation is easier and quite as profitable work as tusser 
growing with its concomitant annoyances, and so he gives up tusser and 
takes to cultivation instead. Of course, if they kept alarge number of the 
iusserAeeding trees near the village, they might contrive both ; but this 
they do not do, as their great object is to get rid of every cover near the 
village withm which wild beasts can hide, and the universal practice, there- 

u J5 '° T^ ^°^" ^^®T ^^^^ ^"^ ^^^® ^^^ cultivated land totally un- 
shaded and open. The increase of population, and the yearly increasing 
area of forest cleared away, therefore, tend to lessen the cultivation of 
tusser, ^T\d it is not possible to increase the production to meet a large 
demand except by inducing the cultivators to betake themselves to un- 
cleared forests, or else to utilise the partially cleared lands for the culti- 
j^ion by planting fresh trees and preventing the destruction of those still 

The difficulties which thus beset a possible expansion of tasar produc- 
tion m Chutia Nagpur are by no means insignificant, and it need only be 
necessary to add that the decline above alluded to has by all subsequent 
writers, been abundantly confirmed. Thus in the Administration Report 
c ill j*^ '^ affirmed that the collection of the cocoons is no longer pro- 

fatable, and that this state of affairs will continue till certain changes in 
the administration of the forests have been effected. Hopeful results are 

5 'u ^^ -^^ '° ^® attained alone by an improvement in the price paid, 
and when capital and an amount of enterprise not easily daunted by initial 
tailures is brought to bear on the undertaking, in conjunction with liberal 
a>-operation from Government. That success may, and is even likely to, 
be attained, however, the writer has little doubt, but until Europeans 
engage in the rearing of the worm and prove it both more remunerative 
and less irksome than at present, the decline in production, which all writers 
deplore, must steadily take place. 

A^ y^ to year (since 1882-83) »" ^^e annual publication on internal 
^de, the Bengal Government has continued to deal with tasar as distinct 
from mulberry silk, and it may. therefore, be found instructive to give here 
a selection of the more important passages that have appeared in these 
reports. These will be observed to denote the chief regions where the 
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cocoons are found, the more important towns where tasar silk is manu- 
factured, and to discuss both the production and price of the crude and 
manufactured articles. It has, in fact, been deemed the better course, in 
furnishing the particulars on these all-important topics, to republish the 
passages as they stand, rather than to attempt a review of them even 
although a certain amount of repetition is necessarily involved : — 

Report for t883^d^BHAQVLPORE Division.— "The manufacture of tusser and 
ba/ta silk pieces in Bna^ulpore, and of silk fabrics of Maldah, is g^doally decaying. 
As regards the former, it is reported that formeriy the quality was superior, but the 
iusur made in Bankura and Midnapore is now better thian the tuiser made here. 
The manufacture is confined to the town of Bhagulpore only, where there were 
during the year under report 880 looms. Last year only 300 looms were re^rt^ to 
have been in existence,— I beUeve on uncertain data. The outturn is said to be 
46,736 pieces, valued at R3,oi,778. The industry is decaying in Maldah, because 
there is not a sufficient demand for the fabrics. It suffers particularly during the 
year under report owing to absence of rain and the extreme heat of the weather. It 
IS said that in the late Choitra bunda the outturn was less than 4 annas on an 
average, entailing a loss of several lakhs of rui>ees. The bulk of the silkworms 
reared died, and those that survived yielded an inferior quality of cocoons. In the 
Son thai Pergfuonahs and Monghyr tusser silkworms are reared to a limited extent, 
and the cocoons are mostly exported to Beerbhoom and Bhagulpore. In only a 
few places in the district cloth is manufactured. " 

/A?^5—BuRDWAN Division.— "TVtfStfr silk doth lis manufactured m all the 
three districts of Burdwan, Bankura, and Beerbhoom, more or less, but the principal 
seats of the industry are, as stated in last year's report, at Kuddea and Tantipara 
in Beerbhoom. The outturn of cloth manufactured in these two places during the 
ye«ir under report is estimated at 17,460 pieces, each 10 yards long, valued at 
•^96,030. The value of the previous year's outturn was estimated at ^46,675. The 
demand for tusser cloth appears for some reasons to have been greater than usual 
during the past year. " 

Bhaqulporb Division.—*' In my last year's report I said that the manufacture 
of tusser and bafta pieces in Bhagulpore and of silk fabrics in Maldah wasgradually 
decaying. There has been no change during the year worth noticing. The manu- 
facture of the former is confined to the weavers in Chumpanagur, the western part 
of the town of Bhagulpore. There are now 880 looms, and the outturn is said to 
have been 44,555 pieces, valued at R 1,91 ,500, against 46,726 pieces, valued at 
R2,oi^78 in the preceding year. 

''The Sonthal Per^pmnahs export tusser cocoons to the neighbouring district of 
Beerbhoom, where the silk is manuractured. About 3,500 maunds of^ cocoons are 
said to have been exported during the year. The industry in this district, therefore, 
is confined to rearing of the worms. There is no local manufacture of the tusser, " 

/^^5-^5~BuRDWAN Division.—" Tusser silk is manufactured in all the three 
districts of Burdwan, Bankura, and Beerbhoom. In Midnapore also tusser cocoons 
are obtained from the junjB^le mehals, and are reeled and manufactured into cloths 
in Darts of the Sudder and Ghatal Sub-divisions. The principal seat of the industry 
in Burdwan is at Bagtikari, Moosthal. and Ghoranash, in the Cutwa Sub-division. 
The cocoons are imported from the districts of Moorshedabad and Chota Nagpore. 
Over 300 persons are employed m this manufacture. The outturn is estimated at 
30,010 yards, valued at R40,249. In Bankura the principal seats of the industry 
are Bankura, Beersin^hapore, Sonamukhi, and Bishen^ore. The supply of tusser 
cocoons in the district is not adequate for the requirements of the manufacture. 
Large importations are therefore made from Chutia Na^ur. The tusser doth 
finds a ready market in Calcutta and North- Western Provinces. The value of the 
fabrics produced is estimated at about R2o,ooo. In Beerbhoom 31,500 pieces of 
tusser, valued at R 1,40,000, against 17.460 pieces to the value of Ro6,o3o, were 
exported from the weaving centres of Kaddya, Beersinghapore, Purulia, and 
Tantipara. The demand for this at tkle from Europe is on the increase. '' 

Bhaoulporb Division.— "The manufacture of tusser and bafta w^cts by the 
weaver in Champanagore, Nathnagore, and Khanjarpore of Bhagulpore, is still 
maintained. The outturn during the year under report is estimated at 32^1 7 pieces, 
valued at Ri,i3,o88 as compared with 44,555 pieces worth Ri,9i>5oo in the previous 
year; the figures show a sad falling off, and I am afraid this too must be wnttea 
down as a decaying form of industry. " 

Chutia Nagpur Division.—" In Hazaribagh the manufacture of tusser 
silk is said to have received an impetus owing to the establishment of a filature m 
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the town of Hazaribagfh by a French gentleman, who is workingr in cocoons on an 
improved method. The same industry is said to have been very much depressed in 
Manbhoom in consequence of the large export of raw silk to Europe and the conse- 
quent rise in the price of the raw product. " 

/*«»^7— BuRDWAN Division.— "Exceptinsr Hooghly and Howrah, itisser silk 
is manufactured in all the districts. In Burdwan, Mankor is the chief centre of this 
industry. The outturn of last year is estimated at 50 000 maunds against 56,010 
maunds in the previous vear. It is reported that this industry, notwithstandmg 
■ome spasmodic revivals, due to changes of fashion in Europe, is waning. In Ban- 
kura the seats of iusser industry are the towns of Bankura and Birsinff pur in the 
Sudder, and Bishenpur, Sonomookhi, and Joypur in the Bissenpur SaMiviswni. 
Tusser cocoons are imported from the distncts of the Chota Na^rpore Division to 
supplement home production. It is reported that the business of the tusser weavers 
is at a low ebb in consequence of the hi^ price of cocoons consequent on the lar^e 
purchases of several European firms. This has had the effect of driving many a 
weaver to betake himself to cotton-spinning, a less lucrative occupation. Tusser 
fabrics of Bankura, though coarse, are much liked in Calcutta and the North- 
western Provinces j and the ruin of the industry is much to be regretted. Tusser is 
also manufactured m Beerbhoom. Five thousand eight hundred kahans (a kahan 
is equal to i,a8o cocoons) of cocoons were imported from Chybassa and Calcutta 
by native weavers. Here also competition with the European traders has much 
reduced ttie nr.argin of profit earned by a native weaver. It is reported that, not- 
withstanding the i eduction in the profit, 11.000 pieces, each 10 yards, were manu- 
factured, worth about R88,ooo. Tusser silk is also manufactured in the Sudder and 
Ghatal Sub-divisions of Midnapore. The cocoons are procured from the jungle 
mehals and the adjoining districts of Singhboom, Manbhoom, etc. A new factory 
has recently been opened at Ghattal by a European firm, where tusser silk is 
manufactured. It is said that a discovery facilitatin£[ the reeling of a continuous 
thread from the cocoon, has imparted a fresh impulse to Uiis industry. The cocoons 
are now fetching nearly twice their old price. " 

Bhagulporb Division.— "The manufacture of ^u£.f^ in Bhagulpore is main- 
tained, but the industry is a decaying one. During the year 30,544 pieces of the 
cU>th. valued at R 1,23,264, were exported. This shows a decrease m the amount 
pianufactured as^ compared with last year's figfures, but there was an improvement 
in the prices obtained. The industry remiins in the same hands. During the past 
season, however, agents of Messrs. R. Watson &. Oo. had been buying up 
the tusser silk cocoons in this district to the value of R2o,ooo, and the rise in prices 
resulting from these operations is likely to increase the production of cocoons. " 

Chutia Naopur Division— *' The i>rice of tasar cocoons was doubled, and 
in "^some parts^ of the division trebled, during the year owing to the keen and ex- 
tensive competition of several European firms in making purchases. The trade in 
cocoons has thus been stimulated in a remarkable degree all over the division, and 
has penetrated to the more accessible Native States. So far the advantage has been 
very great, but one unfortunate result has been to check, and almost annihilate for 
a time, the local manufacture of tasar silk. The weavers cannot afford to compete 
with the wealthy speculators for the raw material. The Deputy Cbmmissioner of 
Manbhnm says that he has ascertained by enquiry that numbers of silk-weavers at 
Raghunatbpur and other places have taken to cloth weaving, finding it impossible 
to make a livelihood out of silk. He thinks that the silk-weaving industry on its 
present basis is moribund, and cannot hope to revive unless filatures are established 
within the district under skilled supervision. In HazarilMLgh two new filatures haye 
been established at Hasir and Sanin, two large villaj^es in the south-east of the dis- 
trict, and in Lohardug^ a filature is being erected tn Palamow, and is expected to 
commence working during the current year." 

1888-89, — Burdwan Division—" Tasar silk is manufactured in all districts 
except Howrah. In Bankura the principal centres are Bankura, Rajgram, Beer- 
sin^pur, Sonamukhi, and Bishenpur. Business is reported to have been bad 
during the past year, cocoons having risen in price owing to a deficient supply from 
Chota Nagpore and increased demand for Europe. It is reported that 20,000 kahuns 
of cocoons, valued at R 2^80,000, were imported, and doths, valued at R 15,000 
manufactured during the year and mostly exported to Calcutta. In Burdwan, 
Mankor is the chief manufacturing centre. The total outturn during the year is re- 
ported to have been 335,325 yards value(d at Ri,6i,67i), against 322,505 yards 
(worth R 1,52, 603) in 1887-88. In Beerbhoom the value olf tasar turned out improved 
nearly 25 per cent." 

Bhaoulporb Division.—" The tasar silk industry in Bhagulpore still strug- 
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gles^ on, but the price of cocoons was high, and silk thread sold at f tolahs per rupee 
against 8 tolahs in the previous year. Twenty-four thousand three hundred and 
eleven pieces, valued at ^80,197, are said to have been exported this year, against 
39*948 pieces, valued at Ri,oo, 356 in the previous year." 

Chutia Naopur Division.—" In Manbhum the total va lue of the outturn 
of Uisctr silk amounted to R5,5oo, against R9,ooo in 1887-88, and R 10,763 in 1886-87. 
In Palaroow the attempt of Messrs. Hodges & Radford to start a 6lature for 
reeling tasar cocoons has proved a failure. In Hazaribagh tasQ4r silk reeling is now 
carried on only by native methods in some half-a-dozen villagei by a dass of men 
caUed />a^a«." 

/^^^-po.—BuRDWAN Division.—** In the Burdwan district tauir silk is manu- 
factured at Mankor and garad at Memari. The total value of the outturn 
in 1889 was approximately K 1,67,313, against R 1,6 1,671 in 1888." The manufacture 
in Bankura is again spoken of as declining. The district not being able to meet its 
own demands for cocoons it drew its supplies for Midnapur and Chutia Nagpur. 
** About R 35,000 worth of tasar silk is said to have been exported to Calcutta and 
the North. Western Provinces during the yt3x under rej>ort. In Beerbhum R9,450 
worth of tasar silk was sold in 1889-90 at unusually low prices, against R 13,840 in the 
preceding year." 

Bhaoulporb Division.—" The tasar manufacture in Bhagulpore shows some 
sig^s of improvement, attributable to the cheaper rate at which cocoons were sold. 
Tusser worms are reared and a small amount of tasar silk is made in several narts 
of the Sonthal Pergunnahs district, but the chief seat of the industry is in the Pakour 
Sub-division. The rearers sell mixed cocoons to the goladars, who separate |the 
different Qualities and sell them to European firms. The chief sale centres are Amra- 
para and Hiranpur in the Damin-i-Koh and Dangapara in pergunnah Ambar." 

Chutia Naopur Division.— Tasar silk still continues to be manufactured 
on a small scale in Hazaribagh, Lohardugga, and Manbhum. 

It is believed the above passages convey a faithful conception of the 
present position of the Bengal tasar silk industry, an industry which 
appears to be declining in the inverse ratio to the foreign demand for the 
cocoons and the success of the European filatures in India. The Native 
manufacturers are, year by year as it would seem, feeling it to be more and 
more difficult to carry on their trade. This loss, however, cannot in any 
way be said to be compensated to India as a whole, bv the greater pros- 
perity of the rearing or collection of cocoons, nor, indeed, by the expansion 
of the tasar transactions carried out at the European filatures of the coun- 
try. Indeed, it would probably be more correct to ascribe the decline to 
the successful supply by China of a cocoon suitable for the same pur- 
poses as tasar and to the cheaper manufactures of Europe. 

II.— CENTRAL PROVINCES. 

The system of collection and semi-domesticaiton (or to be more correct, 
temporary domestication) which has already been detailed in connection with 
Chutia Nagpur, prevails in these Provinces also. The chief districts arc 
Raipur, Biiaspur, Sambulpur, Upper Godavery, Chanda, Bhundara, 
Nagpur, Seonf, Bala^hat, Chhindwara, and Betul. One of the most in- 
structive papers on this subject is that written by Oaptain Brooke— then 
Deputy Commissioner of Seonf. The reader will find Oaptain Brooke's 
account reproduced in full in Qeoghegan's Silk in India, and epitomised in 
Wardle's Wild Silks 0/ India, as also in the Indian Museum Notes. Since 
one or other of these publk:ations is likely to be in the hands of the reader 

8>ecially interested in Silk, it does not seem necessary to again republish 
aptain Brooke's remarks, even although they perhaps deal with the 
subject in greater detail than is the case in any other sinele article that 
can be discovered. Good accounts, however, occur in sever^S of the Settle- 
ment Reports, such as those /or Biiaspur, Chanda, Sambulpur, etc., and 
these, in an abbreviated form, are given in the Gazetteer of the Central Pro- 
vinces. Since, however, the Settlement Reports are not very accessible. 
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the following statements regarding Bilaspur and Chanda may be here 
republished : — 

BiLASPUtt. — •' One interesting^ item of forest resource remains to be referred to— 
the tassah cocoons, which supply the useful silk so esteemed by the community. The 
Bhumias and other hill-men collect the«e during the monsoon and are marvellously 
active and shrewd in finding* them in the jungles. They are found chieBy on the 
saj tree (Terminalia tomentota). In the month of August, the primitive huts of 
tiiese wild races are invaded by rearers of the tassah worm, from the more open 
portions of the district. These men come to purchase, and a party usually consists of 
seven or eight persons. A sufficient stock having been obtained theie bearers return to 
their selected locality, whk:h is a tract of stunted saj trees covering 8 or 10 acres 
near a village skirting the forest. Here in September they tie the cocoons to a series of 
strings, each string stretching from a branch of one tree to a different branch in 
another, the cocoons thus suspended looking from a distance like a great row of 
eegs. By degrees the moths cut through the cccoons, during which process they are 
closely watched, and after they have paired, the females are placed in earthen vessels 
Uhurras) in which they lay their eggs and die. The males nv away. The eggs are 
kept in the huts of the people genersdly in doth and incubated by heat. Thry are little 
round dots about the size of mustard seed. In eight or ten days the worm is formed, 
and as each female moth placed in the vessel deposits about a hundred eggs, a great 
outturn is obtained. The worms thus incubated are taken out and placed on st^ 
trees, on the leaves of which they feed. They are small tiny insects at first, but they 
grow in size till they attain the thickness of a man's finger and are |>erhaps two and 
a half inches long. At this stage they are very prettily marked, but in three months 
they have attained their full size and then commence their cocoons which are 
finished in two days. It is quite an interesting spectacle to see these insects busily 
employed, throwing one thread round their bodies and then another until they are 
completely encased initheir silken home. A perkxl of some four months elapses, viM., 
from September to December, from the time the moth breaks out of the old cocoon 
to the formatk>n by the freshly generated worm of the new one, through the pro- 
cesses of incubatk>n, development, etc. The new cocoons are sold to the silk-weavers 
whoste-p them in hot water, mixed with tamarind pods or leaves, in order to com- 
municate to the thread additmnal strength and elasticity, when the thread is carefully 
wound ( ff and manufactured fnto the light textured tassah silk. One piece requires 
on an average some 800 cocoons, and as the writer estimates the probable amount of 
silk weaved at io,coo pieces, the annual supply, to admit of this, must be something 
like 8,000,000 cocoons, the outturn probably of some 80,000 moths. It b strange 
fh^f- fiiA * khewuts* who rear th^ worms, instead of depending annually on the 
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Bhumia supply from the wilds, do not themselves maintain a permanent stock to 
breed from. They urge that experience has not proved that process profitable; but 
the writer fancies the UM:t is, it would entail too much system to satisfy their tastes. 
As it is, while employed on rearing, they remain away from their homes, confine their 
diet to rice and salt, and depend on the prayers of the Bhumia * Bygas * for 
success. The absence of this last element has, in every instance, it is alleged, been 
folk>wed by failure " (SettL Rept,, pp. 77-78), 

Chanda. — ** Tasar cocoons are numerous in the forest, and are gathered from the 
middle of June to the middle of February. They are found chiefly on the en tree and 
are egg-shaped, their length varying from i^ to 2 inches, and the diameter of their 
greatest circumference from ) to li inches, while each yields ai out | tnashas of silk 
tbread. The worm is also extensively bred in captivity in most of the pergunnahs 
north-east of Chanda, the culture being exclusively carried on b^ men of the Dheemur 
caste. Upon the moths emetgtng from the cocoons they are paired, male and female, 
the sex being known by the colouring of the body and wings ; and each pair is placed in 
a box formed of chor leaves about a nand-breadth sauare, but no provision is made for 
feeding them. In about ten days the female lays ner eggs varying in number from 
150 to 200, and shortly afterwards dies as does her male companion. In another ten 
days the eggs are hatched with the exception of about 25 per cent., which generally fail. 
A *>pacecovered with en trees, cut down to a few feet from the ground ana throwing out 
tmshy branches, is now selected in the vicinity of the silkworm-grower's village, and on 
these the youngiworms are placed, and thebushesare, whenever practicable, protected 
by fine nets and watched day and night ; the great enemies of the worm being birds, 
heavy rain, and unusual cold. In about two nK>nths the worms begin to form cocoons, 
which are completed in from eight to ten days, of a colour usually dirty white, 
sonoetimesy though rarely, a dull yellow. Three sets are produced during the year. 
io each of which the quality of the silk remains constant, but the quantity varies. 
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increasing with the inreased life of the worm before it passes into the chrysalis sta|pe. 
The average crop of a grower may be taken at 5,000 cocoons, and of these he retains 
50 or too lor future operations and sells the remainder, the present price being 250 
for the rupee. They are bought by the koskkatees and are thus manipulate : a 
handful of the ashes of the Aghaia puint or of castor-oil seed, is tied in a rag and placed 
in an earthen vessel. Above the asnes are arranged aooor 300 cocoons, and the vessel 
is filled with water, in the proportion of a quarter paiUe of water to 100 cocoons. A 
fire is then lit round the vessel, and the mass very slowly boiled, until all the water 
has evaporated, upon which the cocoons are taken out and arranged singly on a 
bamboo mat, where they are sprinkled with cold water. They are then placed on 
cowdung ashes and kept there perfectly dry, when they are readv for reeling ofiF. 
The quantity of silk thread thus produced annually is very considerable, and the yield 
may be indefinitely increased " {Seitl. Rept,, tio-ni). 

The Proceedings of the Government of India do not possess any very 
important additional information regarding the tasar silk of these Prov- 
inces than has already been conveyed. In 1873 Mr. J. F. Muir, Personal 
Assistant to the Chief Commissioner, expressed the hope that the improved 
Italian method of reeling the cocoons {referred to by Mr. Massa in a com- 
munication to the Government of India), would soon be made public, since* 
if it could be cheaply performed by the ordinary reelers, a g^reat improve- 
ment in the trade might be anticipated by the production of a superior fibre 
to that turned out by the crude system presently known to the people. In a 
previous communication (see Geoghegan, Section VII , p. 129), an attempt 
was made at estimating the annual production of tasar cocoons by the 
amount of the known manufactures at the chief centres. In a letter dated 
May 28th, 1873, ^^- Lindsay Neill regretted the inability of the Chief 
Commissioner to furnish more definite particulars of the annual production. 
In 1876 the Government of India required a few maunds of tasar cocoons 
to be collected in the Central Provinces, and in ordering these opportunity 
was taken to call once more for any available information on the annual 
production. The following may be given as the substance of the replies : 

Chanda.— Outturn oi tasar cocoons in the Khalsa is estimated at 375 
maunds and the price at R32 per maund. 

BetuL —Cost, inclusive of the transport charges to the Itarsi Junction, 
R35 per maund. 

Seoni.^The estimated average outturn is 80 maunds per year: this 
outturn could be increased up to 150 maunds if the cultivation of tasar 
in the reserved forests were permitted. Price per maund B40 

Raipur.—The increased attention paid to lac has caused tasar culti- 
vation to recede. Price per maund R40. The industry in this district is 
not likely to expand even if the demand for cocoons were brisk. 

Sambalpur, — Annual outturn of cocoons is not known, but the Deputy 
Commissioner thinks he could collect 1,000 maunds of cocoons. Price R60 
per maund of unpierced cocoons of the small variety, and R4.0 of the large 
variety at Sambalpur. 

In a further communication, in reply to a letter from the Government 
of India in which information was desired on the subject of the lowest price 
at which the cocoons could be landed at the railway stations, the Chief 
Commissioner reported that this could not be done at R30 a maund, the 
lowest estimate having been R37. At the same time it is explained that 
in transit the cocoons often sustain a serious loss in weight from drying. 
A consignment, for example, reached Chanda about the middle of March, 
and up to 6th May, the dryage had been equal to half their weight, or 
from 7 maunds and 19 seers to 3 maunds and 35 seers for the total number 
of the cocoons of 70,850. The loss in number of cocoons from Mul on 
transit to Chanda was only 170 (a loss admissible from defective package), 
so that it is believed the great loss in weight mentioned was e: tirely owing 
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to dryage and not to theft or falsification of the purchase. Accepting that 
explanation as correct, the inference to be drawn is of no small importance. 
A maund of cocoons in March (presumably shortly after collection) was 
equal to 9^43 cocoons, whereas a maund from tne same consignment 
weighed in May equalled 19,545 cocoons. In connection with Bengal the 
opinion has been quoted that a maund of insar cocoons was equal to 
4,000. That there must be some mist^e in these figures is jperhaps the 
most convenient explanation, but there is just the possibility of the weigh* 
ments at Mul and Chanda beine approximately correct, and that the loss 
in weight is either due to criminaldamping, so as to increase the weight or 
to the natural drying of the cocoon, consequent on the death of the chrysalis. 
That 4,000 fairly dry ordinary*sized tasar cocoons would, however, weigh 
82fib or one maund seems highly improbable from the fact determined at 
Chanda by the weighment made on the 6th May in the presence of the 
Deputy (commissioner. But, on the other hand, Mr. Ooldstream's esti- 
mate (p, J2s) of 106 cocoons to the seer would be 4,250 to the maund. 
Whatever be the cause of the dryage it is clear that a maund of fresh 
cocoons weighed at the place of collection would not by any means weigh 
a maund at its destination, so that a more trustworUty method of dealing 
in such a commodity would be a valuation by mimb^ not weight. 

III.— NORTH-WEST PROVINCES ft OUDH. 

In its reply to the Resolution of the Government of India (alluded to 
above), the Government of the North- West Provinces and Oudh replied, 
in November 1877, ^^a^ ^he worm occurs to such a small extent in these 
Provinces that it would be needless to make any proposals or suggestions 
. regarding the development of the trade. Enquiries were made from the 
Commissioners of Meerut, Bareilly, Allahabad, Benares, Jhansi,and Ku- 
maon, being the divisions in which there are large areas under forest, and 
also from the officers of the Forest Department. It appears from their 
reports that tasar silk is either not found, or is not known, in any district 
except Mirzapur, Lalitpur, and Garhwal, the quantity found in the last 
two bdng very insignificant. The only place in the North- West Provinces, 
the report continues, where any appreciable amount of tasar cocoons is 
gathered, is the wild tracts lying to the south of the Mirzapur district, 
which belong more properly to the region of Central India than of the 
North- West Provinces. Cocoons are there collected by Kols, Chamars, 
and other jungly castes in the month of October, and are sold at the local 
bazirs to putwas and other traders, who take them for sale to the Patna 
and Gya districts, and also to Ahraura Bazdr in Mirzapur. From the 
last place the greater part of the cocoons are exported to Bengal and the 
Central Provinces, and a small part reeled there. The silk thus reeled is 
sent in its raw state to Benares. Patna, and other districts. No weaving 
of cloth worth the name is carried on, there being only one family in 
Ahraura engaged in the manufacture. The selling fiinr^ of cocoons in 
Mirzapur is from R5 to R5-8 per 1,000, but the trade is by no means ex- 
tensive. Speaking of the lower Himalayan tracts, Oapt. Hutton wrote: 
*' In the Dehra Dun and extending up the hill-side to about 4,500 feet, or 
perhaps more, we have two species of tusseh, one of which is also found in 
Central India ; what the other is I am not yet prepared to say. Here, 
however, we have no artificial crossing, so that our species may be'regarded 
as types.** 

The most interesting information as yet published regarding these 
Provinces will be found in Qeoghegan*s Silk in India. Thus at page 103 
he writes : — 

** The tusser appears at one time to have been largely manufactured in the 
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south-east corner of the tract now embraced in the North-Western Provinces. In 
an abstract of the results of the survey and settlement of Azim^carh in i837,Mr, (now 
Sir R.) Montgomery estimates the quantity of tusser annually manufactured in 
that district at 318, 772 pieces (of a size not stated), and large quantitic>s, both of cloth 
of pure insser and of a cloth called soosee ('beinfif a cotton dosoiee cloth with a 
stripe of coloured silk throusrh xt*), used to be made at Ahrourah in the Mirzapore 
district. English piece eoods, however, seem to have nearly driven these fabrics out 
of the market, though the price has fallen 50 per cent. The worm is still bred in the 
jungle tracts of Mirzapore, and the yield of the season 1870-71 is liaid to have beea 
1,500,000 cocoons. The silk is valued at R4 per seer, but the price has fallen, for it 
used to be as much as R7 a seer. Both cocoons and raw silk are exported j silk to 
Azimgurh and Benares, and both cocoons and silk to the Central Provinces. The 
Sanitary Commissioner of the North-Western Provinces, in the report of his last 
tour, mentions a town in Azimgurh as the seat of a mixed cotton and tusser manufac- 
ture, the fabrics being exported and getting even as far as Bombay." 

It would thus seem that tasar silk was formerly of far greater import- 
ance in these Provinces, than it is at the present day. Dr. Bonavia, 'n a 
report on sericulture in Oudh, published 1863, says of the tasar worm that 
it was reported to feed on thd^ ber tree (Zizyimus Jt^nba) and the sdl 
(Shorea robusta). He adds, "hardly any experiments have been made 
with it. In former times the cocoons usad to be cut spirally into a thin 
strip, and used for tying the barrels of matchlocks to their stocks." 

IV.— THE PANJAB. 

Mr. Baden Powell, in his Panjdb Products (a work which was issued 
originally as the Catalogue of the Lahore Exhibition of 1864), remarks that 
the samples of silk and cocoons shown were all the produce of the mul* 
berry-feeding insect. Though subsequent writers have alluded to tasar 
(or a special form of that insect formerly recognised by certain ento- 
mologists as Anthenea sivalika) as plentihil throughout the lower Hima- 
laya and other mountainous tracts of the Panjdb^ it would appear that the 
Natives, if they were aware of the existence of the insect, attached to it no 
economic value. To Mr. W. Ooldstream (while Deputy Commissioner 
of Hoshiarpur) is due the merit of having prominently drawn attention to 
the fact that the insect was not only plentiful, but might be even more 
successfully semi-domesticated than had been found to be the case in the 
experiments conducted at Poona. 

The Financial Commissioner of the Panjib recently published (March 
1884) a revision of Mr. Coldstream's views and results, which that gentle- 
man had drawn up for a monograph on Panjdb silks. The paper in 
question deals so fully and completely with the subject that it is telt an 
abridgment of it might mar its utility and therefore, at the risk of re- 
peating statements regarding the tasar insect which appear in other sec- 
tions of this article, Mr. Coldstream's essay on the subject may be here 
given in extenso :— 

*' Gboqraphical Distribution in PanjXb.— The Tasar moth is common in 
the sub-montane districts of the Panj&b. As far as my observations extend, it 
is commonest in the lowest or outermost ranfe of the Himilayan chain, vtt., in 
the Siwaliks. But it is found pretty abundantly in the lowest and most southern 
valleys of the main range, and it also extends to the plains. 

*' It may probably to found in the hills at as ^eat an elevation as 3,000 or 4,000 
feet. Honr far it extends into the Pun jib plains, I do not know. 

Species and name. — "The species of tasar found in those regions, is, I 
believe, that which is now appropriately recognised at the British Museum as Anthe- 
raea sivalika : under Oaptain Hutton* s classification it used to be Antheraea 
paphia. I'do not think the natives have any name for it, except the general one of 
bhambiri, a word applied promiscuously, I believe, to moths and butterflies of some 
size.* llie cocoon they call tutti, kaunta, and kaintr in the Simla hills. 
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Colour not a specific difference. — "I shall not here attempt a descrip- 
tk>o of the insect in its various stages, but merely note that the female imago or 
moth is most commonly of a bright yellow colour, while the male, which is much 
smaller, is of a much duller tint inclining to brick red. But a pinkish shade, and 
an ashen grey tint, are not at all uncommon among the females. Nor do I think 
that thb vartatton ia colour, considerable though it is, is accompanied by any differ- 
ence wbiclk should be regarded a^ specific. 

METAltORPHOSBS.^'<This species is bivoltine, that is, it goes through the cycle 
of its various transformations twice in the year, and I believe, no oftener. The moth 
bursts from its cocoon m the beg^inning of the rains, in June or very earl^ in July, 
and the eggs then laid produce a worm which forms a cocoon, which bursts in August 
or September. In October the second generation is laid to sleep in its cocoons for the 
longwtnter and spring months, and does not wake till next season's rains begin. 

The insect not known as silk-producer.-^* The igrnorance which 
prevails in the country-side on the subject of the insect is astonishm?. The villa- 
ger knows the ' haunter or * iuHi * (cocoon), which he will describe as a Icind of leath- 
ern covering {chamra) of an insect {kira), useful in days gone by for cutting into thin 
strips and binding the barrel to the stock of the matchlock. But that a beautiful 
moth emerges from this, not one in a thousand knows. The reason of this curious 
ignorance, 1 believe, is simply that the moth invariably emerges in the evening or 
later on in tiie night, either when it is dark* or is beginning to darken, and the pro- 
cess or its emergence is unlikely, in the natural state, ever to be witnessed. 

History of BNauiRY reoardino Tasar in the Panjab — "The exis- 
tence of the tasar cocoon in the Province, and its possible economic importance was 
well known twenty-six years a^o. I find in the office of the Simla District, a letter ad- 
dressed to the Deputy Commissioner by Sir Donald McLeod, then Financial 
Commissioner for the Pan jib. of 27th January 1858, in which he informs that officer 
that * a method having been lately discovered by whkh the fibre of the tasar or 
wild silkworm may be detached from the cocoon and adopted for the loom without 
unwinding it, which last procesf is so difficult as to be almost impracticable, certain 
parties in Calcutta have taken up the matter, and are anxious to obtain the cocoons 
of the above worm in any quantities that may be obtainable.' Mr. Oope, 
then established as a merchant at Harriki, was, it was said, prepared to pur- 
diase tasar cocoons. The price he offered was R4-8-0 per maund, at Kalka; the 
records do not show whether any cocoons were then collected. But Sir Donald 
then Mr. McLeod, evidently continued to interest himself in the matter, for 1 
find that, in the preface to a small volume entitled Miscellaneous Papers on silk, 
printed at the Lahore Chronicle Press in 1859. he recommended the plan of rearing 
the worm on trees in the open air, the only plan which even at this day appears to 
promise any hope of success. 

** For seventeen ^ears nothing more was heard of tasar in the Pan jib. In 1875 
or 1876 some enquiries were made about it, and, 1 believe, so complete was the 
ignorance on the subject, that it was reported to che Government of India that 
tasar did not exist in this province. Soon after, however, this was shown, I believe^ 
by the late Mr. F. Halsey, to be a mistake. 

Orioin op Experiments by Writer. — "It was that gentleman who in 
1876 first showed me a tasar cocoon, and suggested the plan oT open air cultiva- 
tion. He had tried it himself, I think, only to a very limited extent. He was busy with 
mulberry sUk at his fHature near Pathinkot, but he did not hope much from tasar , 
and recommended me to leave it to his relative Major Coussnnaker at Bombay. 
1 had, however, collected some cocoons, and I determined to try what could be 
done; and in tnat year (1876), and down to 1881, with the^ exception of a season 
(iS79)» when I was on furlough, I carried on experiments either at Hoshiirpur or 
Lahore. 

Collection op Cocoons.— "Cocoons I collected in considerable quantities 
through zaildirs and lambardirs, who got villagers to collect them from the beri 
trees, and sent them to me. I had in one season 5,000 cocoons collected, of 
which i,ooo had the chrysalis alive in tiiem. On one occasion, of which I took a 
note, two men searched tortmo days and got 66 cocoons. This will show that in 
the Hoshiirpur district the insect is plentiful. The cocoons are most easily collect- 
ed in the cold weather, when the trees are leafless or comparatively so. In the sum- 
mer and rains the cocoons are very difficult to distinguish among the mass of foliage. 
Keeping op Cocoons. — "The cocoons, when kept for breeding purposes, 
can be kept in large cages of bamboo wicker work, say 3' x y x 2^, or (whicn I found 
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the most convenient way) can be laid on shelves in a verandah enclosed with fine 
twine netting (such as is used for fish nets). The object is that the moths should not 
escape when they emerge from the cocoons, but pair as soon as possible. From a 
large batch of coooons a few will come out in May and early part of June, but as 
soon as the first shower of tain falls, numbers of cocoons will burst 

BURSTINO OP CocoeNS,— "The moths always leave the cocooo between 7 
and 9 o'clock in the evening. Late in the afternoon the upper end of the cocoons whicn 
are to burst that evening, though they have been eight months hard and drv, will 
be seen to become moist and soft. The cocoons, if laid on a flat surface, wilfocci- 
sionally roll about, while gradually the soft end becomes more and more protuber* 
ant, tin the moth pushes his head through, disengages himself from his prison, and 
emerges like a huge gmb with his undeveloped wings, soft and shrivelled looking. 
He immediately seeks a surface (the under side of its own cocoon, if fixed and firm 
in preference to any other) on which it can fasten its feet firmly and hang with its 
back downwards. In this position gravity helps to unfold and smooth out the 
wines, which in the course of an hour or two are quite developed. In a verandah 
enclosed by netting, the females would often, after emerging, ding to the netting. 
Wild males were thus attracted, I believe, occasionally. This happened at Bhar- 
wain (4,000 feet above sea level) but not, I think, at Hoshiirpur. 

TsNDENCT OP Males to bmbroe pirst.— «I have noticed,at least once, 
a tendency ta a large number of males emerging first, whilst subseauentlv females 
appeared in large numbers, without a corresponding number of males. 1 have not 
discovered the reason for this. The moths, male and fema]e,»nl]r live a few days. 
They eat nothing during thb period. The female dies almost immediately alter 
laying her eggs. The nude insect also dies very soon. 

"X^OLLBCTiON op Eoqs.— The female begins to lay her eggs about the second day 
after she has left the cocoon, and it is, therefore, of importance that she should 
pair as soon after her appearance as possible. She will lay most of her eggs 
on the second or third dav, whether she has paired or not. She lajrs from 150 
to 250 eggs. An average of the eggs of 24 moths gave 185 eggs per moth, another 
average of 84 mochsgave 151 eggs per moth. In an experiment m 1876 with 1,000 
cocoons, all the worms were hatched out by 6th August, the first eggs having been 
laid about the 8th or 9th of July. I found it the best way, in order to collect the 
eggs easily, to put the female, after she had paired, into a small basket by her- 
self, or with one or two other females. In from two to four days, she had laid 
all her eggs, and was dead or dying. 

"I then collected the eggs, which were sticking in little agglutinated masses of 
from three to fiftv eggs, to the bottom and sides of the basket, and put them aside 
in batches according to date of their being laid. 

Hatching out op Worms.—" The worms hatch out of the t^g the eighth or 
ninth day. The cycle would be somewhat as follows :^ 

First cycle. 
Moth emerges, say, ist July. 
Pairs and lays „ 2nd „ 
Worms hatch out nth ,, 
Cocoons formed (33 days after) 13th August. 

^. Second cycle. 

Moth emerges . . 25th August. 

Treatment of Eoos.— 'M tried two plans of disposing of the eggs to belhatch- 
ed one was putting 50 or 100 eggs into a leaf basket or little dish {duni), such as 
natives use for carrying curds and other eatables, and hanging this on the tree 
whkh was to be the home of the worm, and on whk:h it was eventually to form 
its cocoon ; several such leaf baskets, each containing 50 or 100 eggs, could be 
hung on a beri tree 20 or 30 feet high. 

'^The other plan was to keep the eggs in flat open baskets {chcUtriSt and as 
soon as they begin to hatch out. to put some fresh beri leaves in the basket, feed 
them thus for a day or two, and then put them on a tree. 

" Both plans answered well. But the young worms should be put on the trees 
before they are many days old. 

Tasar Moths will not pully domesticate.— "The worms do not 
flourish under cover or kept in trays and fed on beri leaves cut from the tree. 1 have 
fully tried the experiment of rearing the worms by bringing food to them under cover. 
The worms reared in the open grew twice as fast and were far more healthy. The 
hand-reared worms p-ew slowly, did not attain the same size as those fed in the 
open, and never attained the bright translucent shade of green which characterises 
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the healthy worm. Their skin seemed to remain opaque. The house^ed worms 
graduallj died away every mornine', a few were found dead in their baskets ; and 
very few of them spun cocoons. They seem to require the open air and the dew of 
heaven. They will not domesticate. Rain seems to revive them and do them ifood. 
Rbarino op Worm.—" The small brown caterpillar, only about one-sixth ot 
an inch longf, when hatched, soon grows under favourable circumstances, quite out of 
recognition. Its brown changes to a delicate light green, and curious bright spots 
of a metallic lustr^ develope at the spiracles ; when full grown, it is from 4 to 5 
inches in length. 

Growtb of Worm.— "Several hundred worms on a tree toon strip it of its 
leaves, and it is a curious sight to see a tree suddenly cropped of its foliage^ and 
nothing but branches and leaf-stalks remaining, while, the fat worms move anxiously 
ibout the tree in quest of more leaves, and at last descend towards its trunk : instinct 
prompting them no doubt to seek another tree, even if necesutry by travelling over 
the ground. 

Bbri trkb (Zixyphns Jt^juba), the pood op thb worm.— "The great 
suitableness of the hen tree as a source of food supply for the worm, is that, after being 
denuded of its leaves in the rainy season, it will, m a few days, send forth an abun- 
dant flush of fresh leaves, which will soon be ready in their turn to be browsed down. 

" Lagerttrcemia indica.— Besides the beri tree, the only tree or bush on which 
I found the worm to thrive was the Las^erstrosmia indica, called in the Panjib 
by gardeners Sdwani from its flowering in Sdwan (July— August). On this shrub 
it did very well, but not so well as on the beri (Zixjphus Jujuba). I do not think 
the LagerstroBmia recovers itself so quickly as the Zi^rpbns, though on this 
point I am not sure. 

Other Trbbs tribd — «Bombaztiialabariciimand« 1 think, CarissaCaiv 
das, I also tried, but I did not find that the worms took to them readily. The 
Amis evkiently the Panjib tree for the iasar. Mr. Stewart, Collector of North 
Arcot, in his No. 3798 of 4th September 1883, mentions that there the tasar thrives on 
fiktjdman. I do not think it is found on ttkejdman in the Panjib. 

Bbri NURSBRT por TASar.~*M planted, close to my house at Hoshiirpur. a 
littk grove of beri trees only a few yards apart. They established themselves easily, 
and in three or four years were ready as feeding grounds for the worms ; soipe of them 
reaching a height in that time of 10 to 1 a feet, and becoming quite well developed 
little trees. 

Bbri oardbns suitablb por Tasar rbaring.^'Mii the Panjib, groves 
of grafted or Cabuli bers are very common. The trees spread thick and low with long 
pendulous branches arching over to the ground and thickly covered with leaves. 
Such groves could, 1 b lieve, most easily be converged into tasar plantations. Tlie 
trees are not high, so that the watchers' task would be easy, and the supply of 
succulent leaf abundant, while, as the beri crop is over early m the year, the trees 
becoming in autumn a pasture ground for tasar worms wouid not, I believe, impair 
their fruit-producing powers. 

" I had also a small plantation of Lageratroemia bushes. 1 had not a full 
opportunity of judging of their recuperative powers, as 1 left the district before a 
fair trial could be given to them ; but I see that in Bombay it is found that the 
Lagefstrcemla flushes well. 

Number op Cocoons per Trbb.~<m cannot say how many cocoons 1 have 
taken off one tree, but the number is upwards of 200. In the Administration Report 
ofChota Nagporefor 1882-83, the average yield per tree at Singhbhoom, stated 
as 30 cocoons per tree, seems to me very small. One hundred per tree is there 
deemed a bumper crop. On the other hand, I have never taken 500 cocoons off 
one tree, as Mr. Stewart has done in North Arcot. But my later experiments 
were all made on small trees planted for the purpose, and the number of cocoons 
per tree will mottly depend on the sise of the tree. 

Maturity op Worm. — " The worms arrive at full growth at from 35 to 40 
days, and forthwith spin their cocoons. 

Enemies op Tasar Worm—" During the feeding period they are liable to 
the attacks of enemies; sparrows pick them off the tree, ants climb up and torment 
or injure them and at the higher elevations (for instance at the Bharwain, in Hoshi- 
irpur district) the worms were mercilessly attacked and killed by a species of 
loineamon fly or hornet of a brown colour. Birds can be kept on by watchers, 
ants can be checked by a small ring of water being kept at the bottom of the tree ; 
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the wasps, however, are extremely difficult to circumveot. My experience in the matter 
of rearing the worms has been much the same as that of Mr. Stewart of North 
Arcot, but his report does not mention the hornet. I found that a number of young 
worms died from excessive heat, a number also died from being spiked with thorns 
of the tree. Their being so impaled looked like a species of suicide. Very young 
worms sometimes begin to die in quantities in September from heat. A thatch was 
put up for them. 

Watcher employed. — ** A boy on R3 or R4*per mensem I found could watch 
a good many trees, and was useful in conveying he worms on little bits of branch- 
es from a stripped tree to a fresh one. 

« During one season's experiments, I had a number of young beri trees actually 
covered and enclosed over with a huge netting supported on poles. I do not now 
consider this to be at all necessaiy. The watch boy is sufficient protection. 

Total OUTTDRN. — ** As regards the outturn of cocoons thus reared, compared 
with the original stock, 1 have not been at all successful. I have even finished with 
fewer cocoons than I started with ; indeed I have hardly in a single instance, if ever^ in- 
creased the original stock at all. But some experience has been gained as to the lines 
on which future experiments should proceed, when conducted by those who can devote 
more leisure to the task. 

Difficulties of Rkeli no.—** After the cocoons are collected or gathered, the 
reeling process must engage attention. A great deal has been said about the difficulties 
of reeiine off the tasar cocoon, and this is especially alluded to in the circular of the 
Secretary to the Government of India, Department of Agriculture and Commerce, 
No. 36 P. S., dated a5th May 1883. I did not find much difficulty in having it done, 
and I think it was well done too. I got for the work one of the silk. rearers from the 
neighbouring district of Gurdaspur. He had, I think, seen tasar cocoons before; at 
least he knew how to manage tnem. He reehd off a clean lustrous thread of four 
strands, keeping four cocoons bobbing in a dish of boiling or very hot water in front 
of him. I do not believe he used sttjj't or anything else to dissolve the natural cement, 
the hot water seemed to act as a sufficient solvent. 

Difficulties overcome. — Rate 0/ Reeling,— "Th^ rate at which he worked 
was about 50 cocoons per diem, yielding 2) tolas of silk. This would be a seer 
(valued, I think, at Rio) m 32 days. This is not a very remunerative rate, five annas per 
diem : but no doubt men accustomed to the work would work ^ter, and even four 
annas a day would be good wages for women and chiMren. 

'* Nothing has been allowed in this for firewood, which in the hill villages would 
cost very little. 

Tasar floss or wool. — •« This man also turned out beautiful Awar wool and 
floss; the cocoons being teased out instead of being reeled out. This carded or 
teased tasar was clean and soft and elastic like cotton wool. 

Weight of cocoons.— *«As r^ards the weight of cocvons, I found that 106 
full cocoons weighed i seer, 245 empty cocoons i seer.^ 

Outturn of silk. — •• As regards produce, 1 found that twenty-one cocoons gave 
one tola of wound silk ; 800 cocoons would give one oound of silk. But by another 
calculation I made, 700 would make up one pouna. In Chota Nagpur 436 go to 
the pound. The cocoons there are, 1 believe, larger. 

Report made of these experiments. — "A report on my expenments in 
rearing tasar was submitted to the Commissioner of the Jullundur Division, with 
my No. 447 of 26th August 1876. 

"This report, and further notes on the subject, was published in VoU VI., Part 4, 
of the Journal of the Ai;ricultural and Horticultural Society of India. 

Specimens exhibited at Lahore and Calcutta Exhibitions. — 
** Specimens of cocoons, moths, drawings of the worm, silk reeled, silk carded, and silk 
spun, with cloth woven from Tasar of Hosbiarpur district were all exhibited by me in 
a case at the Lahore Exhibition, 1881, and many of these specimens were also taken 
to the Calcutta Exhibition now open. 

Experiment at Lahore in i83o. — " Mr. Spooner, of the Agri. -Horticul- 
tural Gardens at Lahore, conducted an experiment one year at Lahore under my direc- 
tions. He understanis the system. The experiment was not a particularly successful 
one, but several small beri trees in the Agri.-Hortkrultund Gardens were covered 
with cocoons. 

Prospects of a Tasar industry in the Punjab.— ** As r^ards the 
general prospects of the industry, I am inclined to agree with those who think tasar 

*Thlt would be, say, 4,200 of the former and 9,800 of the latter per m&uod.— J?d., Diet, Scon, Prod^ 
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would not Soarish alongside of mulberry silk | but mulberry ailk is not indigenous, and 
disease and other difficulties attend its cultivation, and the collection of fresh leaves 
daily is expensive. Although we do not know fully the difficulties which may 
eventually attend the domestic cultivation of tasar on the lines proposed, ue.p rear- 
bg it on trees in the open, we do know that the worm is indigenous, that it is poesrole 
to rear it in this way to at least some extent, that thb meUiod of rearing costs ab- 
solutely nothing, except the labour of a boy watcher, and that the value of tasar seems 
to be rising in the European market 

Watbring for nurseries not required in PunjXb.— *M observe that 
the Collector of North Arcot, in his No. 2798. dated 4th September 1883, proposes to 
plant and water plantations of Eug^enia Jambobuia (j'dman) and Zizjphus Jujnba 
(dm). Major Cottssmaker also proposed to plant hedges of Lagerstroemia 
indka. In the Punjab, at least in the submontane di.^tricts, no watering of the beri is 
necessary. If a sapling is planted in the rains in fair soil, it will establish itself and be 
a viflorons young tree in three years. Here we have evidently an advantage over 
Madias. 

Profits realisable in BENOAL.-i''*;A writer m the Indian Agriculturist of 
15th January 1884, who evidently has much experience of tautr in Bengal, writes that 
the industry is a most profitable one, but is strangled by royalty charged (by the 
Government forest officers apparently), as well as by zamfndars on tasar rearing. 

Whether Tasar can be profitably reared in Punjab remains to 
BE PROVED.— -* 'Of course it entirely remains to be proved whether the silk can be pro- 
dooed, or the cotioons reared so as to be commercially profitable. But I do not think 
the establishmeat of tasar sericulture, as an industry for the submontane districts of 
North India, is to be despaired of. Considering the verv inexpensive process of rear- 
ing the cocoons, that it could be done by women and children, that the worm is indi- 
genous to the province, and that the attention of European manufacturers appears to 
have been directed to the commodity, it seems certainly possible that an industry may 
be developed. I think experiments should be encouraged. Natives should, if possi- 
ble, be induced to take an interest in it, but this will not be probably till European 
skill has shown the way to a profit. The conditions of successful rearing have been 
approximately, but not luUy, gauged. As above stated, my experiments as regards 
outturn in proportion to original stock were not at all successful. Still a large number 
of cocoons were reared, and there is no apparent reason why, when nature has been 
farther interrogated, the secret of preserving most of the worms should not be dis- 
covered and success achieved. 

Major OousBmaker's conclusions hot applicable to PunjXb.— In my 
No. 1391 of 28th August last, to the address of the junior Secretary to the Financial 
Commissioner of the Punjdb, I gave reasons why I thought Major Ooussmak^r's 
advice, given in his finaS report on tasar experiments in the Bombay Presidency, to 
discontinue the attempts to extend this kind of sericulture should not be held appli- 
cable to Upper India. Major Coussmaker (see Circular No. 36 T. S. of the Sec. 
retary to Uovernment of India, Revenue and Agricultural Department, dated 25th 
May 1883) gave as one reason for deprecating the continuance of the experiment 
tiiat the cocoons of Bombay were smaller and contained less silk than those of other 
parts of India, and he had been unsuccessful in improving them by importing the 
larger varieties from other parts. Ihis would obviously be no reason for discontinuing 
the experiment in the Punjab. 

" Another reason given by Major Ooussmaker was that the expense of collect- 
ing the cocoons or rearing them in a state of semi^omesticatx>n was great. This I 
have not found to be the case in the Punjab. A first batch of seed cocoons would 
coat a little no doubt, but the cost of rearing the insect in a state of semi-domestication, 
00 the plan I pursued at Hoshiarpur, is certainly very small indeed. 

Conclusion. — '* On the whole, though I cannot say I have abaohitely ascertained 
the conditions of success. I have seen so much in the course of mjr experiments as to 
make me believe it possible that a kind of cottage industry of rearing tasar requiring 
absolutely no capital, and capable of being conducted by women and children, may 
some day arise, if pains are taken . by experiment, and the offer of rewards, to ascer- 
tain these conditions, and to introduce the industry to the notice of the natives. 

•• The wild tribes of Central India rear the cocoons ; why shoukl not the cottagers 
io the Punjab hUls?" 

V.—BOMBAY ft SIND. 

Oolonel Sykes was, perhaps, the first officer who specially described 
the tasar silk and cocoons of Bombay. He says it is known as koUsura 
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silk-worm of the Deccan. Sir Qeorge Birdwood, in the Report of the 
Victoria Museum, Bombay, for 1859-60, details how his attention was first 
drawn to tasar silk by Mr. Heycock. From his remarks it would appear 
the cocoons were never used in Bombay until an officer who had served in 
Bengal prior to his removal to Bombay had drawn attention to them (see 
Warble's Wild Silks of India, p. 71). The facts published on the subject, 
up to the date of Major Ooussmaker's experiments (already incidentally 
alluded to), are, however, scarce worth reviewing. Major Ooussmaker, 
under instructions from the Bombay Government, and in consequence of re* 
commendations from the Government of India, performed at Poona an 
extensive series of experiments which were undertaken with the primary 
object of ascertaining whether, under a system of domestication or semi- 
domestication, it would be possible to produce the cocoons at a more pro- 
fitable rate than the present system of collect'on from wild sources. It 
may briefly be stated that while Major Goussmaker made many import- 
ant discoveries, and solved most of the obscure problems of the life-history 
of the insect, his results demonstrated conclusively^ that in Poona at least 
the insect could not, under anvnlegree of domestication, be reared profitably. 
The effects of the nature of tne food given to the worm on the character of 
the cocoons spun, constituted one of the chief features of Major Oouss- 
maker's enquiry. He found that the colour of the cocoon was capable of 
modification and that by regulating the food a marked influence was exercis- 
ed on the nature of the eum (or cement as it has been called) which is 
discharged by the worm auring the formation of its cocoon. 

Fbbding the Worms. — The worms fed on the ber tree (Zizyphns) 
were in some respects superior to all the others, and came to resemble very 
closely the soft pale-coloured cocoons of the Pan jab, the insects of which 
naturally feed on the ber. Major Gouasmaker says of one experiment 
with this tree,that the worms spun " larger than any that I had gathered 
from off the other trees." Perhaps the best plant, however, when facility 
of cultivation and \neld of leaf is taken in conjunction with merit as food 
material was found to be Lagerstrcemia indica. Speaking of that shrub. 
Major Goussmaker remarks : '' Mr. Lyie by accident found that the worms 
throve very well on Lagerstroemia indica, a very leafy, ornamental, flower- 
ing shrub found in most gardens ; both he and I put some caterpillars on 
these trees, and found that they g^rew enormously and spun very larg^e 
cocoons." In a subsequent report he again wrote: ''The Lagerstroemia 
bush proves an excellent food ; it flourishes so quickly that a plant 2 feet 
high, after beinr fed of! quite bare, cut back, and repotted, was again in 
thick leaf in a ^rtnighti and the same batch of worms stripped it a^ain. 
In chaneing the plants, and in daily examining the cages, a few accidents 
occurred; but 100 worms yielded 71 cocoons. 

It would thus appear that in regions where the Lagerstrcemia can be 
easily grown, the most likely way to domesticate the worm, should that 
result be ever again contemplated, would be by the formation of a large 
plantation of these bushes. Such a plantation might be produced on very 
nearly the same lines as a tea garden, since the plants need never exceed 
3 or 4 feet in height, and be, therefore, far more manageable than a jungle 
of trees, such as the species of Terminalia on which the Natives of Chutia 
Nagpur ard the Central Provinces mostly rear their worms. But Major 
Goussmaker in his early experiments made certain practical observations 
which may be here briefly dealt with. 

Rbarino and Brbbdinq.— It was found that the worms could not be 
reared in houses unless these were open all round, so as to allow of the most 
perfect circulation of air. " Although I failed in rearing," he writes, '* I suc- 
ceeded in breeding and in procuring fertile eggs. During the hot weather 

S. 2016 



Digitized by 



Google 



Products of India. 



129 



in Bombay & Sind. 



(G. Watt:) 



SILK : 

Tasar. 



there were no wild males flying about, so I found that it was not much use 
tying the females out, but during the rains I was quite successful. I therefore, 
from February to May, turned all the moths, as they came out, into a 
bedstead covered with mosquito curtains, and a fair proportion paired 
there ; but after Ma^ I adopted the following system, which I shall always 
follow in future. I rigged up swing trays and in the neat trays resting on 
them I placed the cocoons, covering the whole with bamboo chicks fastened 
up like a pent-house about 3 feet high. The moths, after they came out 
of the cocoons, crawled up the chicks and there hung while their wings 
were expanding. 1 found that several pairs took place in these cages ; 
each morning I looked at them, and found that some pah's had taken 
place ; these were left undisturbed, and all the unpaired females tethered 
to a small frame of trellis-work. At dark this frame was hung up to a 
tree, and all the unpaired free males liberated near it. I generally found 
in the morning that the majority of the tethered females were paired ; the 
frame was then brought in-doors and hung up out of the way. Great 
care was always taken that no pair should be separated by force ; they 
were always allowed to free themselves, and after they had done so, the 
females were put under inverted baskets to lay their eggs, while the males 
were put into a basket to be liberated at sunset. By systematically carry- 
ing out this method, the majority of females paired ana their eggs proved 
fertile, but the average was less than I had formerly noticed, only 106 per 
moth. I did not have the eggs laid counted, only the number of worms 
hatched." 

"My head silk- worm tender, continues Major Ooussmaker, was a 
Mahrdtta widow. She tried every contrivance in the way of closing 
windows and doors, hanging up wet cloths, putting kashas tatties to the 
doors, sprinkling the twigs, dipping them in water ; but it was of no avail. 
We had no disease, no epidemic, no bad smell, but simply starvation. We 
kept accounts of deaths in some instances, and compared the proportions 
of deaths among the different sizes, and found that two-thirds of those 
which died were under a week in age; but of 170,634 hatched between 
1st April and loth September, only 2,623 grew up and spun cocoons, and 
this we laid entirdy to the difficulty of jg^etting suitable food." 

So far Major Ooussmaker's experiments might not unjustly be char- 
acterised as failure to meet the position created, than failure of the experi- 
ments. A greater number of worms had been hatched than could be nourish- 
ed by the food provided. The worms were fed in variously constructed 
houses, cages, baskets, or nets, but for the most part the food had to be col- 
lected from wild sources and carried great distances. The food was thus 
probably procured at as great a cost, as the coUectbn of wild cocoons could 
nave been. When brought to the worms the leaves, or twigs with attached 
leaves, rapidly dried up and were unpalatable. Some of them, such as the 
leaves of Pi cos Benjamina and F. Tsiela, on drying, often curled up and 
injured the caterpillars, especially so durine the moulting time. The prac- 
tical ob:ervation made about this time by Major Ooussmaker— that 
although the worms could be fed on a large series of leaves, when once 
they had started to eat a particular leaf, they could not be induced to 
change to another sort— increased the difficulty, since it was not always 
found possible to procure a continuous supply of fresh leaves of the parti- 
cular kind and at the exact stage of growth which the worm relished best. 
As exemplifying these difficulties. Major Ooussmaker tells us that at times 
he had to send as far as 20 miles for his leaves. 

Some of Major Ooussmaker's early observations seem to point also 
to the hopelessness of striving after complete domestication of the tasar 
worm. The simple handling of the cocoons was found sufficient to cause 

9 S. 2017 



REARING 

In 
Bombay. 



Con/, with 
p. 102, 



Fallope to 
Domesticate. 

2017 

Con/, with 
pp. 106, 108, 
128-29, 132, 






Digitized by 



Goog le 



130 



Dictionary of the Economic 



SILK : 
Tasar. 



RBARIHG 

In 
Bombay. 



Rearing of the Tatar Silkworm 



the insect to prematurely effect its escape. This fact would, therefore, 
favour the notion that if success » to be attained, breeding must necessarily 
form part of the scheme, so as to secure the escape at the season best 
suited. While in native opinion fresh stock, brought from the jungles, is a 
periodic necessity, still with the hill tribes of Chutia Nagpur and the Cen- 
tral Provinces, breeding forms an integral part of the procedure. 

The reader has doubtless formed the opinion that so far Major OoifsS' 
maker's experiments have by no means demonstrated that breeding 
in connection with a plantation of, say, 300 acres of Lagerstroemia or 
other suitable bushes, might not be made profitable. While that is so. 
Major Ooussmaker's more recent experiments, which will now be dealt 
with, proved that in Poona at least that also was a mistaken opinion. The 
insect he found was fairly plentiful from Tanna along the districts border- 
ing on the sea to Akola, a distance of 300 miles. Poona was th«s 
at least within one of the wild areas of the insect, and had a fair 
chance to prove climatically a hopeful region for successful experiment. 
In the Poona Gatetteer a detailed account is eiven of Major Oouss- 
maker's endeavours, and a sketch is furnished of the thorough way he went 
about the business together with his ultimate results and final conclusions. 
We are there told that '* Descriptive circulars were sent in English, Mar4- 
thi, Gujariti, and Kanarese, offering to buy seed cocoons at 15. (8 as.) 
and burst cocoons at 6d. (4 as.) the hundr^. Fortnightly reports were 
called for on facts which came to the notice of the Native officials who were 
specially entrusted with the enquiry. By these means a genera] interest in 
the collection of tasar cocoons was aroused, and at a cost of ^i6-8«. 
(R164) Major Ooussmaker received 62,ai6 cocoons by rail, post, cart, 
and head-load. Most of these cocoons came from the Konkan forests. 
Their collection from the trees and moving them, shutting them up in 
baskets and ba^rs, and generally distributing them had the effect of 
repeatedly bringmg out the moths during the months of February and 
March. Upwards of 100 moths were out every night, and whenever 
a fresh batch of seed-cocoons arrived, whatever the temperature or 
the time of the year, moths came out in large quantities. The details 
of the eight months ending September 1876 show that on an average 529 
females paired and 21,329 worms were hatched every month. The total 
results of these eig^t months' breeding were 4,097 females, 4,231 males, 
2,045 paired, and 170.634 worms hatched. Of that large number of worms 
only 2,623 grew up ana spun cocoons. On a range of hills a few miles 
out of Poona, Major Ooussmaker found a grassy tract with many bushes 
and saplings of Terminalia, Lag^erstrcBmia, and Carissa. Here he turned 
out some thousand worms, and set men to watch them during the day. 
For some five months they did well. Then a very hot fortnis^ht set in, the 
saplings and small bushes lost their leaves, and almost ^l the worms 
died. Major Ooussmaker thoug[ht the failure was entirely due to the 
unprecedented drought. In that view he was doubtless correct. But the 
worm, judging from the millions of cocoons annually collected from the 
wild state, must not always be subject to such calamities.^ The out-door 
experiment alluded to should probably be viewed in the light of demon- 
strating two facts —(a) that the climatic peculiarities of certain parts of I ndia, 
such as Poona, may be unsuited for the semi-domestication of the worm ; 
and (b) that the system of rearing would have to be so r^^lated that the 
worms were hatched at the season of the year that gave them, for the 
locality of experiment, the best chance of the required climatic conditions. 
All past experience would seem to show that they suffer far more from 
drought than from excessive humidity. 

It must not, however, be thought that Major Ooussmaker failed to 
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realise the necessity of ascertaining whether better results could be obtained 
by the formation of a regular plantation of the food necessary for the 
trorms. The following review of his experiments with that object in view 
may be extracted from the Poona Gaeetteer .--^ 



" In 1879, Major Ooussmaker resumed his experiments. He set aside fifty 
cocoons of the year 1878 crop for breeding. He also got from others a good supply 
of moths, many of which he allowed to escape, as he had not food for many cater- 
pillars. He kept some 10,000 eggs, hoping to find food for them in Poona. But he 
fail^ to get more than 500 good cocoons from them, of which he had kept only a 
hundred. As before, the great difficulty was to secure an unfailing supply of suitable 
food. To improve his supply, with the first promise of rain in June, Major 
Coussnnaker set aside about one-sixth of an acre in his garden with a southerly 
aspect. This he cleared of trees and bushes and laid it out in ridges 4 feet wide 
with side gutters. On these ridges he pUntad 340 feet of dhdyh, Lageretroemia 
indica ; 270 feet of ber, Zizyphns Jujuba ; 90 feet of karvand, Carissa Canmdas • 
107 feet of ain, Terminalia tomeatosa ; 15 feet of arfun or sddada, Tennil 
nalia Aijima ; and 46 feet of ndndriik, Ficns Benjamina. He found dkdyH the 
most suiUble plant. With liberal water it constantly threw out shoots corered with 
IcavM which the worms ate greedily. The plant could be easily grown from the root. 
The bor was liked by the worms, but the leaves were small and thinly scattered and 
were soon eaten. The karvand was leafier, but a slow grower. The ain and ariun 
had larger leaves, but were slow growers. The ndndt^k was a failure ; it did not 
thrive and was not eaten. A dhdyti plantation with bor and karvand hedges would 
yield plenty of food after the beginning of its third rains. Major Ooussmaker 
kept all his seed cocoons hung on a wall out of reach of rats. So long as they were 
left undisturbed the moths came out only during the regular season. Larire numbers 
died when cold October east wind set in. But the chief causes of death were nre- 
ventible— shortness of food and aiUcks of insects, birds, mice, and other enemies 



In 1880-81, Major Ooussmaker's crop of cocoons failed. He thoujrht this 
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longer and put netting at the top, and everything throve till some wasps and otCer 
insects punctured and killed most of the silkworms. He had about 30,000 clean oer- 
for^ cocoons weighing about 60 pounds. He thought it best to go on collecting 
until he got about a hundred weight. In 1881, though the results were better 
Major Coussnnaker did not succeed in gathering a full season's crop of cocoons 
of his own rearing. His food-supply was perfect, and the cages kept out all the larger 
enemies of the worm ; still there was much sickness and many deaths. Only 1,000 
cocoons were gathered. His first batch of worms hatched on the 2nd of May and the 
first cocoon was spun on the 6th of Tune. The last batch of worms hatched in the 
middle of November, but they gradually dwindled and came to nothing 5 the last worm 
died on the 8th of December. The whole season's collection amounted to 60.000 
cocoons, double of the 1880 collection. It was chiefly received from the Forest De- 
partment who sent 58.000 cocoons. Major Ooussmaker had all these cocoons 
cleaned of extraneous matter. The outturn for the two years, 200ft of clean 
cocoons, was sent to Mr. Thomas Wardle of Leek in England. This was sold to 
Messrs. Glayton Marsdens & Oo, of Halifax at 1$, zd. the pound. 
The spinners reported that the fibre was somewhat coarser than most tasar waste, and 
the cocoowa had been opened, but this was not a serious drawback to its spinning 
qualities. At this time, in Major Coussmaker's opinion, the prospects of the 
tasar silk industry were promising, every year showing an improvement Major 
Coussmaker laid out a sixth of an acre aS a dhdyti or gulmendhi plantation. 
The land was laid out in ridees 7 feet wide with a gutter of one foot between. The 
dhdytit were put into a trench of good soil mixed with manure in the mkldle of each 
one foot apart. Where the ground was not filled with the cages, on each side of the 
dhaytis on the ridges vegetables were grown. Care was taken to lay out the jground 
in the way best suited for watering. The cages were tarred rectangular pieces of 
split bamboo screen work, a cheap light material neither liable to be hurt by the 
weather not to be gnawed by rats. In making the cages he tied the screens together, 
making the sides 3 feet nigh and the ends 6 teet wide. The cage could be 
put up over the whole length of the hedge and was divided into 12 feet sections. 
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From side to side, arched over the top of the hedre. pieces of rattan had their ends 
fastened to the screens and the middle to a lijfht ridge pole which rested on triangular 
screens. Over these hoops coarse open cotton was 8< -read. By this arrangement 
nothing touched the shrubs which were uniformly cut to a height of 4 feet, and 
nothing tempted the worms to leave their food. There are three screens under the 
triangles. The middle screen was fixed and the two smaller screens were fitted with 
string hing^, allowine boys to go in and clean on both sides of the hedges without in- 
jurmg the «hrul». When hatching, the worms were put on the plants near the <foor, 
and they ate away steadily crawling to the next when the first twijf was stripped. As 
fast as they weie eaten the bare twigs were cut off and fresh ones grew. After a few 
weeks the hedge was as thickly covered with leaves as when the caterpillars were put 
in, and this process went on as long as the rearing of the worms was continued. 
Whe»i the twigs in any section of the screen were stnpped, the screen was taken down 
and shifted along the nedge or to some new place. As a rule, little water was requir- 
ed. In July 1882, Goveinment held that the experiments conduct^^d by Major 
Ooussmaker proved that tasar sUk could be grown with suitress in the Deccan. 
They proposed to continue the experiments, and hoped they would lead to the consi- 
derable growing of tasar silk. In 1882 Major Ooussmaker increased his Lager- 
stroemia plantatk>n to 1,500 feet and his Ztzyphns hedge to 300 feet. In February 
18S3. before retiring from the service. Major Ooussmaker in the final report ex- 
pressed his opink>n that tasar silk-growine would not pay. Large imports from 
China had lowered the price of insar waste in England, the Bombay cocoons were 
small and yielded little silk, and the gathering of wild cocoons or the rearincr of worms 
were both costly, 6d. (4 annas) a hundied was the cheapest rate at which forest 
cocoons could be gathered, and this was t'X) high to admit of profit. The people 
did not find it pay them to leave their regular worlc and gather cocoons. It was only 
by the personal exertions of the Forest ofRcets that so much had been gathered. 
Major Ooussmaker had nearly every year tried to increase the size of the cocoons 
by bringing large cocoons from Sambalpur, Yauntara, Madbhum, and other places, 
but with no success. The moths had paired readily with the smM Deccan variety ; 
the worms had hatched* but there was no difference m the cocoons. Major 
Ooussmaker believed that the smallness of the Deccan cocoon was due to the 
climate and perhaps in a less degree to the food. As far as outturn went, the result 
of rearing the tasar silkworm was satisfactory. Within six weeks Major Oouss- 
maker had been able to gfather three cocoons from each foot of hedge. In 1882, 
the first worm hatched on the gth of May and the first cocoon was gathered thirty- 
two days later. The worms of this batch numbered 380, and 349 of them spun 
cocoons, beginning on the 7th and ending on the 24th of June. They consumed 1 10 
feet of Lagerstramia. Of 1,800 feet of Lagerstroemia, one-half was sufficiently 
grown to yield a steady supply of food. From these 900 feet between May and October 
Major Ooussmaker gathered 5,678 cocoons. Of these only about half, which 
were almost all gathered before the end of July, were sound and perfectly formed. 
Later in the season, without any apparent cause, he lost manv hundreds of'^ worms in 
all stages, some being the progeny of moths of the precedinjg year. Still many 
cocoons were spun, some of which were very fine, but the majority were weak and 
thin. These facts, his own former experience, and the information received in 
letters and printed reports, showed that no reliance could be placed on any but the 
first crop of the season, the progeny of the moths which rest in their cocoons 
during the cold and hot seasons, and which emerge early in the monsoon when tjie 
first showers of rain fall. Throughout the whole monsoon and often at other times, 
when disturbed, moths continue to appear, but with an unsatisfactory result and 
much loss of life. Enough cocoons were spun to ensure a supply of seed-cocoons, 
but not enough to call a crop. Major Ooussmaker's arrangements had suc- 
ceeded in guarding the worms and ensuring a steady supply of food. The labour 
bill was reduced to a minimum ; one woman and one boy could easily look after at 
least an acre of hedge and keep the enclosures in repair. At the same time if the 
south-west rains did not break early and heavily, tne hedges would have to be 
watered and the expense of enclosing would be very great. So long as tasar con- 
tinued cheap, this system could not pay. Crows, sparrows, squirrels, and rats 
gather near dwellings and must be kept out. Major Ooussmaker succeeded in 
keeping the worms safe from their enemies, but the process was costly. Major 
Ooussmaker having wound up his series of experiments, handed his plantation of 
Lagersli ceiula and Zizjrphns bushes, together with the bamboo screens and iron 
rods which he used for his enc]osarcs«.to the Superintendent of the Central Jail at 
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Yaravada. Inhere is land attached to the jail« and the head jailor took an interest in 
ulk experiments." 

In concluding this notice of the iasar silk of Bombay, it may be 
said Major Ooussmaker's final report was submitted to the Government 
on the 28th of April 1883, <" which he deprecated any continuance of 
the experiment. He attributed his failure to three causes :— 

" (i) A very large supply of wild silk is now exported from China, and 
the price of * tasar waste' has in consequence fallen very low in England. 

•* (2) The tasar cocoons of the Bombay Presidency are smaller, and 
contain less silk than those found in other parts of India ; and all efforts 
to improve them by importing some of the lar|?er variety from other parts 
of India have failed, the dimate being the insurmountable obstacle, and 
the difference of food being perhaps also to account. 

*' (3) The expense of collecting the cocoons, or of rearing the worms in 
d state of semi-oomestication, as I did, is great." 

VI.— BERAR & BARODA. 

Some useful information was published about 1841, both by Dr. 
Walker and Dr. Smith, regarding the iasar insect as met with m the 
Nizam's dominions. These oapers were, however, originally published 
by the Agji.-Horticultural Society of India, and have been reviewed 
by Qeoghegan, so that it does not seem necessary to deal with them in 
this work. It is almost enough, in fact, to affirm that the insect exists in 
Berar, bat the reader, if he so desires, will find further particulars in the 
annual report of the Bombay Museum for 1859-60, in wnich the author of 
that report. Sir George Birdwood, discusses the iasar silk of the Deccan. 
More recently the subject has been carefully gone into by Oaptain 
Oatania. A detailed account of the explorations conducted by that officer, 
was recently published in the Deccan Times, from which it would appear he 
hasj^iven tne subject much careful study and made extensive collections. 

Of the iasar of Baroda a brief notke will be found in the Gazetteer. It 
is said to occur fairly plentifully in the forests. About the end of May 
or the beginning of June the moth appears and shortly after lays its eggfs 
on the leaves of the trees on which tne worm feeds. It is further stated 
that there are two crops of the cocoon during the year. The moths 
appear from the cocoons in May, June, and July, the worms of which eat 
for fifty days, form cocoons, and the moths again appear in August, 
September, and October, the cocoons being again spun up to December. 

VII —MADRAS. 
Dr. Qeddes was apparently the first officer who drew attention to iasar 
silk in Madras, but the most detailed article the writer has come across, 
is one written by the late Dr. Shortt, regarding the insect as found in the 
jungles to the west of Orissa. This will he found by the reader in 
Qeoghegan's most valuable compilation of the literature of this subject, 
pp. 144-146. Dr. Shortt also contributed an instructive paper on the 
iasar silk of Madras to the Madras Monihly Journal of hieaical Science in 
187 1. As that paper is, however, more of an entomological than practical 
interest, and adds little or nothing to the facts given above, it need not be 
here reproduced. In the Madras Exhibition Jury Reports for 1855 • 
brief notice of iasar silk occurs : ** It does not appear,** says the report, 
'* that silk in any quantity has been obtained from this source m the Madras 
Presidency. Considerable quantities of the small silk cloth worn by the 
Brahmins at their meals are imported into the Northern Circars from 
Cuttack. The only use to which the cocoons appear to be turned is that 
of a ligature for matchlocks. They are cut spirally into long narrow 
bands, with which the barrels are tied to the stock." 
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The Board of Revenue on January 26th, 1877, reported to the Govern- 
ment, in reply to the Resolution of the Government of India in which in- 
formation was called for r^arding tasar cocoons and silk "that it appears 
tasar silk exists in most of the districts of the Presidency, but nowhere in 
abundance. In Ganjam it is found in the Maliah tracts, ... the 
cocoons do not appear to be collected for the manufacture of fabrics, as 
the raw material is imported from the Central Provinces and Bengal into 
Berhampore for the weaving which is carried on there. 

•* Mr. Qoodrich reports that the tasar worm is found in the extfame north 
west of Jeypore and in the adjacent districts of Bustar ; that the cocoons are collect- 
ed to a certain extent, but are sent northwards to be reeled. He mentkins having 
seen the cocoon in great abundance in Kalahandy, whence the cocoons ate sent to 
Soneoore on the Mahanadi. The price of the best tasar silk cloth at Sone|>ore is 
stated to be a rupee a yard, the width being a yard and a half. The only portion of 
the Kistna district in which the tasar silkworm is found is the Vissanapett division, 
but the use and value of the silk is not understood. The Deputy Tahsildar stales^ 
however, that in the Nizam's dominions, adjoining the Kistna district, conaderable 
attention is paid to the breedinjj^ of the worm, and the process of reehng is reported 
to be understood. The worm is also found to a limited extent in all the other 
districts, except the Godaver^, Bellary, Chingleput, Tanjore, Tinnevelly, Trichino- 
poly, Nilgiri, and Salem districts, but it appears to be confined to a few scattered 
villages and to be eetaerally scarce. No mention is made of the cocoons being 
utilised except in the Kadiri taluq of Cuddapah, and in the Head Assistant Collector's 
division of North Aicot. The manufacture of silk from the domesticated worm at 
Kadiri is stated to have been discontinued of recent years, owing to the mulberry 
trees^ having died; but in former days, when the industry was in a more thrivine 
condition, it appears that cocoons of undomesticated species were collected and 
attention paid to breedine from them. In North Arcot it is stated that no attempt is 
made to reel o£f the silk, but the filaments are torn to pKces and then subjected to 
a process, which the Collector terms * flipping,* like cotton, i.e., beaten with a bow, 
it IS presumed, after which the silk is spun into thread and used in the manufacture 
of coarse cloth. The Collector of Salem reports that silk-reeling was formerly carried 
on in the Oossoor taluq, but has been discontinued, owing to the want of success 
experienced. The Collector of Coimbatore considers that the difficulties in the way 
of collecting the cocoons of the wild species at the exact period, when they are fit for 
use, and in protecting the worms in a semi-wild state from destruction, are insuper- 
able. Mr. Thomas draws attention to the utilisation of the tasar worm in the 
manufacture of catgut for fishing, and suggests the advisability of encouraging the 
manufacture of this article as a means of employing women and children and tiie 
aged and infirm. The practical question is, as he observes, whether there is any 
probability of a sufficient market being found for such a product, and in the absence 
of statistics no conclusion can be arrived at on this point. 

*'From Dr. Bidie's report it appears that there are only three important 
species of undomesticated silk-producing moths in Southern India. Dr. Bidttt 
states that the tasar moth is very generally distributed over the Presidency, but is 
nowhere very abundant, and the cocoons are not sufficiently abundant to repay the 
cost of collecting. On a microscopic examination of the filaments taken direct from 
the tasar cocoon, nowever, he has failed to detect anv such quality in structure as is 
mentioned in paragraph 15 of the Resolution of the Government of India. The second 
species inentioned,-vi«., Actias aelene, is less common than the ^o^ar ; and the third* 
is not found in this Presidency, but is common in Coorg. Dr. Bidie understands that 
the silk of the former has been reeled at Pondicherry, but considers that that of the latter 
could never be turned to any practical purpose. The specimens of cocoons received from 
the districts were sent to Dr. Bidie for examination. In reply, he states that the 
cocoons received from Cuddapah, Kistna, Nellore, and Madura are those of the 
common tasar of fair quality, but rather small, those from North Arcot and Kumool 
rather coarse, those from Ganjam and Vizagapatam largre, dark in colour, with much 
glutinous matter ; the single cocoon sent from Malabar is dark and imperfect. He 
adds that the cocoons forwarded from Gan|am and Vizagapatam, which differ consi- 
derably from those sent from other distncts, may be the product of the common 
tasar, the extra sise and dark colour being due to food and climatic peculiarities, or 
they may be the product of other species. Specimens of the moth are required to 
decide the point ; the Collectors of Ganjam, Viragapatam, and Malabar will be 
requested to procure them for further investigation. 

• Cricula trifeaestrmta ?—&*.• Diet. Econ. Prod. 
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From the information aow fumisheJ, it is dear that a traffic in the cocoons of 
faw sBk xA tae uodomesticatad worm is never likely to be established in this 
Fre8iden<;y." 

In a later commiinication (1886), the Director of Revenue Settlement 
and Agriculture again raised the (question of the Madrasparticipatlon in the 
tasar silk trade, by the submission of specimens of Qiingteput tasar to 
Mr. J. Ofeghorn for favour of report on their merit Mr. Oleghorn is a 
well-known expert on the subject and the patentee of an improved method 
of reeling tasar, Mr. Oleghorn's report was so favourable that he added 
that if these cocoons could be had " in sufficient abundance, he was confi- 
dent Messrs. Jardine, Skinner &O00 the managing agents of Messrs. R. 
Watson &O0., would take all that the district could produce or would, if it 
could be proved that a minimum supply of 15,000 kahons of cocoons were 
available annually, and provided that the labour available could also be 
utilised for manufacturing purposes, build a factory on the spot.'* This fa- 
vourable result led to an enquiry which occasioned the submission of a re- 
port to the Madras Government in which the Director Agriculture says :— 

•* In 1885, a largiB (quantity of tasar cocoons was collected from several districts 
for the London Exhibition, and out of this collection some 500 cocoons were forward- 
ed to Mr. Oleghorn, who had kindly promised to reel silk from them and to report 
upoa their marketable value. The cocoons, however, had not been cottected with 
au-e m the first instance, and they were forwarded several months after their collec- 
tkm. The result of the reeling^ was therefore not satisfactory. Subsequently, in 
1886, a supply of fresh and unpierced cocoons was obtained from the Viza^fapatam 
and Chiniflepnt districts and sent to Mr. Oleghorn, who pronounced them to be 
very good, particularly those collected from the Kambakam jungles in the latter dis- 
trkt. Mr. Olsghorn reported that the silk reeled from these cocoons was supe- 
rior to any tasat that he had seen in Bengal, and added that Messrs. R. Wat- 
son & Oo. would be glad to purchase all that the district could sapply at R7 or R8 
a kahofif and that they ¥rould even, if a minimum supply of 15,000 kahons (a kahon 
* 1,280 cocoons) could be ensured, be prepared to build a factory on the spot, if the 
requisite labour could be secured. Mr. Oleghorn^S report and the samples of 
silk furnished by him are submitted to Government. 

"On receipt of Mr. Gleghorn's report, the Collector of Chingleput was re- 
<]aested to state whether he could make arrangements, either through the Forest 
Department or otherwise, for the systematic collection and regular supply of cocoons, 
but he replied that further inquiry had led him to doubt the possibility of his being 
able to supply cocoons in sufficient quantities to be of practk:al utility, as the head- 
men of the jungle tribes had assured him that they could not collect more than 2,000 
cocoons a year. 

<* The Conservator of Forests. Southern Circle^ was then asked if his department 
would take up the business, which promised to be fairly remunerative. It was point- 
ed out £0 the Conservator that the trees, on the leaves of which the tasar silkworms 
feed, grow in abundance naturally and could be planted in any number in the jungles, 
and that it was worth the while of the Forest Department not only to coUect the 
cocoons, but even to rear the worms with a view to supplying cocoons. 

** Golonel Oampbe II Walker reports that large numbers of cocoons could be col- 
lected in most of the coast districts, but he thinks it impossible togfuarantee anything 
like a minimum supply of two millions or so, though that number mi^ht probably be 
worked up to in two or three years, if the matter received the attenboa it deserved. 
The best plan, in his opinion, would be to employ an intelligent special officer of the 
rank of Forest Ranger, who would institute inquiries, collect reliable information, and 
make arrangements with the hillmen or jungle tribes for breeding the worms, etc., and 
collecting the cocoons in ^ood order. He is not able, however, to spare any man from 
his staff, as forest work is very pressing in all districts. He therefore suggests that 
this department should pay for a man of the stamp required, or allow him the ser- 
vices ot one who, after a little training under the District Forest Officer of Chingleput, 
may be employed on this work. Oolonel Gampbell Walker also suggests that it 
should be ascertained whether, until the Forest Department is able to collect cocoons 
in sufficient quantity, Messrs. Watson & Oo. or the Mylitta Silk Mills Com- 
pany, Madras, wil be prepared to purchase the cocoons which it may be possible to 
oollect. 
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''Accordingly samples of the kind of cocoons examined by Mr. Gleghorn, 
as well as of the larger kinds met with in villages along the coast, which had not 
been sent to him, were furnished to the Mylitta Silk Mills Company, and they were 
asked tc red silk froni them and to state whether they would be prepared to buy 
cocoons of similar description and at what prices. They have furnished samples of the 
silk reeled by them, which are herewith suomitted for inspection, and have informed 
the Board tliat they will take the cocoons, if offered in lots of 250 or 300 kaiions, at 
R4 per kahon for tne inland cocoons and R5 for the coast ones. 

'* The Board consider that the time has arrived for making some systematic ar- 
rangements for the collection of cocoons and for rearing silkworms through the aid of 
the Forest Department, and as a first step towards the creation of this imponant in- 
dustry, which bids fair to give employment to a large number of people,*at no distant 
date, they recommend the appointment of a special officer on R80 a montii, to be even- 
tually raised to R 100, as proposed by Colonel Oampbell Walker. Of coarse more 
than one officer will be required when the industry has been established in Chingle- 
put and extended to other districts, but one will be enough to begin with. The Board 
also recommend the purchase of two suffocating machines of the description mention- 
ed by Mr. Oleghorn (the cost of each being about R60). 

" A small sum of money will be required for buying, suffocating, packing, and 
carrying the cocoons. The exact sum cannot be stated. The Collector of Chingle- 
put paid 4 annas per 100 cocoons for collecting, but this was a large amount paid on 
K a special occasion, and with a superintending office*- 
gOo &nd the assistance of the Forest Department, it is prob- 
140 able that the cost could be greatly reduced. Even 
— - if it were not, the loss to Government in the first two 
' »'^ years or so could hardly be more than Ri,ioo*a 

year, and it would disappear when he supply of 

cocoon is worked up to two millions after two or three years as expected by Oolonel 
Oampbell Walker. 

R 
Cost of collection of two million, cocoons, at 4 annas per 100 • 5,000 
Cost of special officer . •' 960 



* Special ofRcer 
Contingencies 



Total 



Price of two million cocoons, at R4 a kahon 



Total 



5,960 
6,250 



+290 



"The small balance of R290 will more than cover the cost of suffocating, dry- 
ing> and packing and carriage to Madras. But there is no reason why, if the matter 
receive proper attention, the outturn of cocoons should not be very much larger than 
two millk>ns. Moreover, the rate of R4 offered by the Mylitta Silk Mills Company is 
decidedly low and will probabl3r be raised by them when they see that they can count 
npon being supplied with certainty. 

" If Government approve of the above proposals, the Board would meet the cost 
of the experiment from the provision of R3,ooo for the improvement of agriculture 
and trade." 

An extremely instructive paper on The Wild Silks of Malabar was 
published by Mr. R. Morgan (District Forest Officer) in 1883. In his 
remarks on the tasar worms. Mr. Morgan goes into great detail on the 
subject of the enemies of the worm, and offers a suggestion on the subject 
of how these dangers may be guarxled against by a system of domesti- 
cation* Mr. Morgan may be allowed, however, to state his case in his 
own words :^ 

"The tusser silkworm is fairly abundant throughout the district; but the 
cocoons are exceedingly difficult to find except in February, when the deciduous 
forests are bare of leaves. The cocoons are quite equal in size to any 1 have ever 
collected in the Kumool forests* or received from Bengal, if not a trifle larger. For 
an account of some of the experiments I have carried out with this silkmoth, vid^ 
G. U. No. 946 of the 9th August 1880. 

"There are millions of trees in the forests of Malabar that furnish the favourite 
food of the tusser, and there is no doubt that if a method could be discovered o 
protecting the larva from its innumerable enemies, at a moderate cost, the calt 
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vatbn of this and some other wild silks would pay fairly well^ and a thriving industry 
be established. 

*'To protect the larvs placed on trees in the open air from their enemies, which 
are legion, 1 am positively convinced will not only never pay, but is nearly impossible. 
Let us consider first what these enemies are. Here is a list of them : — 



Insects. 



Ichneumon flies of 5 species. 



Hornets of 12 species. 
Wasps of 16 species. 
Ants, of 4 species^ 
Mantis of 6 species. 



Animals. 



Rats of 4 or 5 
species. 

fiats of all species. 

Tree cats. 
{Musanga,) 



Birds. 



All species of insecti- 
vorous or partially 
insectivorous birds. 



Reptiles. 



Lizards of 
several 
species. 



** I'he most deadly of all these'enemies are the ichneumon flies, and next the 
fiomets, wasps, and ants. Eternal war is waged by these creatures against all insect 
creation, ana if it was not for their services, man would have but a poor chance 
against his insect foes, notwithstanding the great and etficient help that he is afford- 
ed by the feathered creation. 

** The ichneumon fly, of which there are several species in Malabar, hunts chiefly by 
day. Watch it, and you wUl see it examining every leaf and bud on a tree. 
Wnen it espies a caterpillar, it alights near it, and walks round deliberately 
examining it, to see if it has been previously punctured by anv other ichneumon. 
If it has, — and this is denoted by a series of small black spots along the side of the 
tarv«*~4he k:hneumon leaves it at once and searches for another. If not, the fly 
darts its sharp-pointed ovipositer into the side of its writhing victim, and lays an ^g% 
between the skin and the stomach of the larvae. It repeats this operation till it has 
laid a number of eggs proportionate to the size of the larvs, and then leaves it for 
another. 

** The khneumon larvx are hatched in a few days, and prey on the juices of the 
caterpillar which goes on eating, apparently well, till the larvx of the ichneumon, 
having reached their full size, eat their way out of the caterpillar, which dies. The 
larvx of the fly burrow into the ground, and there undersfo their transformations. 
Occasionally, the fly larvx do not leave the caterpillar till it has spun its cocoon, in 
which they find themselves imprisoned, and after reaching the imago stages, die 
rait . 

''Of the thousands of worms I put out in my compound in Wynaad, on trees of 
Lagentroemia FIos-ReginaB not &»# lived to spin its cocoon. Day after day I used 
to inspect them carefully, and note the destinctbis going on. Hornets, wasps, and 
ichneumons kept buzzing about the trees aU day, carry mg away the larvx, whilst , 
armies of ants marched up and down the trunks, conveying the helpless little 
creatures to their underground stores. 

** Now, how are we to contend successfully with these infinite hordes of enemies ? 
Well, this is what I propose t^ 

*' First, a wooden building must be put up. It should be too feet long by 30 feet 
broad. ^ It should be moveable, and be merely a framework. The roof should be of 
tarpaulins running on rings, so that the building may be made watertight dunn? 
verv heavy rains. The floor should be of Portland cement, and have ant-traps, i,e., 
little hollows 6 inches deep by 2 feet in length at intervals of every 10 feet round it, 
whkrh can be baited with 6ih or meat. 

" The Portiand cement floor should extend for a distance of 10 feet all round out- 
side the build'ng, whkh must be surrounded with a Portland cement channel full of 
water, 6 inches deep by 2 feet wide. The object of this trench of water is to cut off 
all comtnunications from outside by which noxious creeping insects might gain access 
to, and injure, the silkworms in the building'. 

*' Brewing cages made of c^alvanised wire-netting of very fine mesh, each 15 feet 
by 4 feet, andraiMd a feel off the ground, should be arranged in the bui.ding, allow- 
ing sufficient space between the cages for the (silkworm) attendants to pass freely, 
and distribute leaves to the worms. 

* This would seem to be a mistake, as these are the stigmata for admitting air to 
the tracheal system. ~if</.. Diet, Econ. Prod, 
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"The upper odge of each breeding cage should be lined with glass to prerentthe 
larvae from crawling on to the lid above, and this glass should be greased to prevent 
the worms getting any foothold. 

'* Every breeding cage should be a framework of teak, with the galvanised wire 
gauze nailed on its mner side. At the bottom there should be a moveable drawer^ 
which should be drawn out and the excrets removed every morning. 

''Adjoining this building there should be a nursery for the young worms. 

"This nursery should be an oblong frame, 30 feet long by 10 feet hig^h by 15 feet 
wide, covered with wire gause and with wooden stands m it, on which should be 
arranged small trees of Lagerstroenlia microcarpa grown in tubs. The fioor 
should be of Portland cement and the building should have a moat full of water 
round it. 

" The egn to be tied (in leaf cups) to the branches of these trees and the larvA 
allowed to denude them of leaves, when fresh trees in tubs can be substituted, and 
the worms transferred by placing green leafy boughs on the denuded shrubs on to 
which thev will at once crawl, and can thus be bodily transferred to the fresh trees 
without there being any necessity for handling them. 

** When the worms in the nursery are one inch in length, they should be trans* 
ferred to the large breeding-room, ana placed in the cages, where they should be 
supplied twice daily with a liberal allowance of leafy twigs, at 6 A.M. and 4 p.m. 
The twigs should be placed on a barred frame at the bottom of the breeding caj^. 
the frame being one foot above the drawer at the bottom of the cage. Tnis will 
allow the excrement to fall through, and at the same time keep the worms clear of it, 
as it is poisonous to them. 

•• In very hot, sunny weather, and in very wet weather, the tarpaulins should be 
drawn over the roof: at other times it should not, for the worms benefit greatly by 
the admission of sunlight, which, if long withheld, kills them, and by light showers of 
rain. Ahhou|rh the tusser worms do not object to hot sun, yet, if ttie building were 
not covered in such weather, say, from 8 A.M. to 4 p.m., the leaves given to the 
worms would wither, and be no longer fit food for them. 

" I would establish such a bree(fing-hou$e in a sheltered position, and in a forest 
where ample food for the worms for a radius of 5 miles around could be easily 
secured. 

** Of course, capital is required to start such a scheme, and it could not be well 
done for less than Rio,ooo to commence with, for galvanised wire gauze is very 
expensive, i wrote to a manufacturer near Easton Road, London, and I find the 
very lowest wholesale rates, with discount, are considerable. 

" If an experimental trial, on a small scale, were made, I am confident that, so far 
as success in breeding the worms is concerned, it would be achieved. It remains to 
be proved, however, what it will cost to turn out the raw produce* and what compa- 
rison the cost will bear to the selling price in the market. " 

VIII.— MYSORE & COORG. 

A fairly extensive official correspondence exists on the subject of the 
iasar of these Provinces. Or. ohortt specially described the insect 
found on the coast tracts, and the subject appears to still excite a certain 
amount of interest. One of the most recent reports is that published 
by Mr. J. Gameron in 1887-88. It seems probable that nothing of 
a very specially local nature can, however, be said of Mysore tasar 
than will be found in the sections of this article devoted to Madras and 
to Bombay. 

IZ.-ASSAM. 

For many years it has been known that the tasar silk- worm exists in 
Assam, and that the muga and $ri are, by the people of that Province, 
preferred to it, so that the /oior may be said to be a neglected wild product. 
The late Mr. Stack's remarks on this subject constitute at once the most 
complete and most recent account of the product, so that it may suffice to 
reproduce here the passages of his valuable note on the wild silks of 
Assam which deal with tasar : — 

" (a; Kutkuri.'-'1\i^ wild silk-worm called kutkuri is believed to be the 
same as the common tasar of Bengal. Its food is principally the kutkuri 
(Vancueria tpinosa) from which it takes its name, or else the plant called 
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(erroneously) the wild rhododendron (Melmstoma malahathricmn), the 
Assamese name of which is phutuka* It has been cultivated in the palmv 
days of the Assam silk industry, but it is now almost entirely neeiect^, 
as Deing inferior to muga, and also, perhaps, because it yields only three 
broods m the year. Its habits are now known to a few oid people only in 
Jorhat. Mr. Buckingham, to whom I am indebted for most of my inform- 
ation about this worm, says that the kutkuri is common in the wild 
state in the neighbourhood of Jorhat. It is also common in Cachar, but 
there no use is made of it. Mr. Buckingham notes the following experi- 
ment with this silk-worm :— 

Jane i6th • • • • . • . Obtained the moth. 

», 17th Eggs laid (378). 

„ 23rd ..•....,, hatched. 

„ 38th ••••••• First moulting. 

Jii\y 3rd Second „ 

„ 7th Third „ 

„ 13th .....•• Fourth ,. 

t, i8th Spinning began. 

•* The worms were fed on the phuiuka. Worms put outside while very 
young were speeidly devoured by ants ; but if kept in-doors till the second 
moulting, they were then found to do very well on the bushes. Mr. 
Buckingham adds : — 

*' I reared ten worms in this way, and all, except one, made their cocoons 
between the leaves of the shrub, one solitarv worm descending and making 
its cocoon in the grass. The natives haa previously informed me that 
this wild species of worm was less liable to the attacks of crows, bats, &c., 
than tame species were, and it was curious to watch how the worm, at the 
slightest show of danger, let go the leaf or stem with all its front legs, 
hanging on by its holders behind, and in this position, with its heaa 
slightly curled round and its front legs well tuclced up, it took an ex- 
perienced eye to detect the difference between the leaf of the tree and the 
worm.** 

** An experiment made by Krishna Kanta Qhugua with worms got 
from the jungle in September gave results as follow : — 

October 7th ....••• Spinning began. 

April lotn .•..••• Moth emergod. 

„ 12th to 15th ...... Laid eggs. 

„ 33rd « • • . • • • Wormabatched* 

„ 39th First mouking. 

May 4th Second „ 

„ loth •••••••• Third ^ 

„ 15th Fourth ,9 

f, 3i8t • • Spinning began. 

** According to this experiment the chrysalis state of the moths lasts six ^ 
months. 

"The only point in which the kutkuri cocoons seemed to Mr. Buck- 
ingham to differ from those of the Bengal iasar, was that the tasar cocoon 
was rather closer spun and more compact, and less pointed at the ends than 
the kutkuri ; but the colour was as nearly as possible the same. 

The silk is ranked below muga in value, being coarse though glossv, 
and so strong that the natives compare it to rhea thread. Tne phutuka 
is one of the commonest wild shrubs in Assam, and the worm could prob- 
ably be cultivated at very little cost, but the silk could not compete with 
the cheaper and better tasar supplied by Bengal. 

{b) The Deomuga, — Another worm which appears to be simply a 
variety of the tasar , feeding on the phutuka like the worm just described, 
is counted by the Assamese as a distinct species, and known by the 
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name of deomuga. It must not be confounded with the genuine deomuga 
described further on. An experiment made with cocoons of this (so- 
called) deomuga by Krishna Kanta Qhugua furnished the following 
record :— 

August 14th • • . • • Cocoons obtained from the jungle. 

yy 17th « . . • • Moths emerged. 

99 igthy 2oth, and 21st • • Laid eg«. • 

99 27th Worms hatched. 

99 3>s^ • • • • .First moulting. 

September 5th Second „ 

99 loth Third „ 

9* 15th Fourth „ 

•9 22nd . • • . • Spinning t>egan. 

March 13th Moths emerged. 

" Here also the period of the chrysalis was about six months. 

" Some of the cocoons were boiled in potash water for two hours, and a 
fine thread, resembling that of the muga, was reeled off them. 

** (c) The Sdlthi, — The wild silkworm called sdlthi is also a species o^ 
tasar. It is called deomuga by the Kacharis, but must not be confounded 
with the deomuga proper, which is described below, and which is a 
Bombyz. The sdlihi worm feeds on the kamranga (BarringtoniA race- 
mosa) and the hiddl. The worm itsdf is very rarely met with, but herd- 
boys and wood-cutters occasionally bring home the cocoons, and the silk 
obtained from them can be used for mixing with eri. To extract it, the 
cocoon has first to be boiled in a strong alkaline solution, and afterwards 
bruised in a mortar. The hollow cocoon is often converted into a tobacco- 
box, or is used to keep lime in for eating with the betel-nut^ or as a cup 
for dipping oil out of a jar. The habitat of the worm is the jungle at the 
foot ol the Bhutiin Himalayas. The chrysalis of this species, as of all 
the wild silkworms, is eaten with much relish by the Kacharis." 

From the above passage it will be seen that Mr. Stack regarded the 
iasnr silks of Assam as comprised under three distinct forms of the 
insect. The fact of the third kind feeding on a plant not hitherto re- 
corded as that on which the tasar is found, would justify the suspicion 
that it may be specifically distinct. 

PECULIARITIES OF THE TASAR INSECT & OF ITS SILK. 

Crops of the Tasar.— The tasar silk-moth has, generally speaking 
two crops a year, but instead of being bivoltine in its wild state, it is most 
probably quadrivoltine. The cocoons are purchased by the rearers in May 
and June from persons who collect them in the jungles. The larger ones 
are, generally speaking, females, and as much as 8 to 10 cowries are paid 
a piece for these, while the smaller or male cocoons only fetch 4 to 5 
cowries. 

The crops ♦ may be traced out as follows :— 

ist Crop, '■^From the Dhaba or seed-cocoons in Bhagulpore, the Ariya 
or Ranwat in Seonf, the insects emerge in June, eggs are produced, then 
worms, and by July these pass again into the chrysalis, coming out as 

* Since writing the above, the author learns from the Rev. A. Campbell 
that, after studymg the worm for a great many yean, he is of opinion that there are 
only three main crops yearly, but that individuals are to be found at all seasons of the 
year. He starts the rotation from the second crop above, thus : ist crop spins cocoons 
m September; 2nd (a small proportion of ist crop) emerges in October and spins 
cocoons about January ; and 3rd crop, moths from ist and and crops coming in 
about June which brings us to the 1st crop again. A proportion of the September 
cocoons only emerges in August. 
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perfect insects in three weeks, that is, in August. This is the first or 
Bhadeli crop, from Bhadon, August. The Bhadeli cocoons are not sold 
except to rearers. They are preserved, and from them a fresh supply of 
insects is obtained, the perforated cocoons being then sold at a low rate. 

2nd Crop.^The Bhadeli insects lay their eggs, and in due course these 
hatch and worms are obtained which pass into chrysalis in September, the 
cocoon being mature in October, or, in some districts, not until November. 
This is the second crop known as the Kartic or Katkahi, because it ap- 
pears in the month of Kartic (October and November). 

Gaptain Brooke, in his interesting account of the tasar industry of 
Seoni in the Central Provinces, published by Qeoghegan, describes an- 
other crop :— 

Srd Crop.—ln Nagpur seed-cocoons from the Kartic crop are reserved, 
and in due course these produce e^gs, worms, and a crop of cocoons which 
mature in January. This crop is according^ly known as the Magh or 
Maghur. fMr. Campbell says this is also the case in Chutia Nagpur. — 
Ed., Diet. Econ. Prod. ] 

4th Cro^.— Captain Brooke infers, and apparently correctly, that in 
its wild state the tasar insect is quadrivoltine, the Dhaba or May seed- 
cocoons being obtained from the Magh, so that the Dhaba is really the 
fourth crop. 

Entomologists seem to regard the insect as bivoliine, but the reports 
from different parts of India are most conflicting. It is remarkable that 
so much confusion should exist regarding the life-history of so very im- 
portant an economic insect. As practised by the Natives of India, the 
rearing of the tasar cocoon crop occupies about five months a year, com- 
mencing from the bursting of Dhaba cocoons in June to the sale of the 
Kartic crop in the end of September or beginning of October. Dr. 
Buchanan-Hamilton enters into a discussion regardin^^ the different modes 
of obtaining seed, the important facts of which agree with all other accounts. 
Wild cocoons are sometimes collected and sold to the reeler, but as a rule 
they are sold to the rearer. These are called Dhaba. The silk produced 
from this would, accordingly, be Dhaba silk, but that which finds its way 
into the hands of the weaver is chiefly the Sarihan silk, or that produced 
from the first and second crops above discussed. Should seed-cocoons be 
preserved from the Kartic crop over till next May in place of fresh Dhaba 
seed, the silk produced from this source is known as Langga. So much 
has the insect deteriorated, by this temporary domestication however, that 
this class of silk is regarded as very inferior. The success of the tasar 
silk industry is dependent on the fact that, unlike the mulberry and other 
domesticate worms, it is never likely to be visited by a serious plague. 
Fresh silk seed is always procurable, and from our interminable forests 
this is ever likely to remain the case. 

Collection op Eggs.— In Seonf Captain Brooke {see Geog^iegan^ 



f. 146) reports that Ihe insects are m a state of partial domestication, 
being tended in all their stages, the rearers depending upon the wild 
supply for their seed-cocoons. The seed-cocoons areplaced in baskets. 



which are general! v, for this purpose, large and flat. The insects escape 
from the cocoons aurine night, and in some districts the males are allowed 
to fly away, in others S\ are confined together in a room.* Whichever 



^ Rev. A. Campbell informs the author that the Santals have asyttem by 
which they cause the tasar insects to escape simultaneously from all the cocoons of 
a batch. It is, of course, advanta^feous to the rearer to have all his worms spinningr 
about the same time. The Santa! method of effecting this result is to smoke the 
cocoons by burning underneath thero a quantity of sdl resin (Shoreii robusta). 
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course be followed the males soon discover the females and perform their 
mission. In 15 or 20 hours after their escape from the cocoons, the 
females are picked up and placed in closed baskets ending in long, nar- 
row mouths, carefully lined with fresh leaves. Sometimes earthen pots 
lined with leaves are preferred. In the course of a day the females com- 
mence to deposit their eggs, they lay from 50 to 200 during the first three 
or four days of their brief existence, and perish in eight or ten days more. 
Superstition regarding the Worms. —Throughout India a strict and 
severe superstitious observance is preserved, from the period of hatching 
until the cocoons are collected. The men eneaged tn this trade lead 
lives of the strictest abstinence during this period, and so distasteful is the 
necessity for this observance, that, as compared with other industries, silk 
labours 'under a considerable disadvantage. It is remarkable that this 
religious observance is not confined to one race of men, nor to any parti- 
cular religious community, nor, indeed, is it restricted to a particular 
species or class of insects. It is almost universal. In the month of April, 
while in Manipur (during the Burma-Manipur Expedition), the writer ex* 
pressed a wish to see the process of domestication adopted in that State. 
He was near a silk-cultivating village (Susikamai) at the time and was shown 
the worm and cocoon on condition that he would not approach the house. 
A seat was assumed upon a wall near by, and the worms and cocoons were 
brought out for inspection. A woman also came and showed the process 
of reeling. News of this fact spread to the Maharajah, and his Durbar, 
in great alarm, asked that on no condition was even the most accidental 
enquiry to be made regarding the worms, in case, as had happened on a 
former occasion, they should take revenue on the intrusion and die off, to 
the ruin of a large population of cultivators.* An edict preceded the 
writer's every movement, prohibiting, with severe penalty, any person from 
showing the worms or the cocoons or answering even questions addressed 
to them on the subject of silk. Dr. Buchanan accounts for the origin of 
these observances, as instituted, to preserve a monopoly in the hands of a 
certain community, who took pains to make every one else believe that 
they and thev alone could successfully rear the insect. Mr. Baden Powell 
describes, in nis Panjdb Products, the successful introduction near Amritsar 
of the mulberry silkworm by Jafir Ali, a Kashmiri. That gentleman, 
to preserve a monopoly, adopted at once the practices of the professional 
silkworm -rearers. He would allow no one, not even his sons, to approach 
the worms in case of the evil eye proving fatal to his crop. In most 
parts of India women are supposed by the silk cultivators to be unclean, 
and are accordingly not allowed to see the worms, and the men who tend 
on these will not approach a woman in case of bein^ defiled. In Mani- 
pur, however, the writer found women busily reeling the cocoons and 
tending the worms at the same time, so that in that little State the 
restrictions against women do not prevail. 

Production of Silk. 

The Egos.— The Eggs are small, white, flattened, oval^ bodies, de- 
posited in masses which often adhere together. They are biconvex, and 
nine, if arranged in a row, will measure one inch. On the ninth day the 
eggs are hatched within the baskets above described. 

The Worm or Larva.— At first, when the worm escapes from the 
^ggi it is so small that it can hardly be seen. It at once commences to 
eat the leaves lining the baskets, but, as the baskets are at this stage placed 
on the trees, it soon attacks the fresh leaves thus supplied, and rapidly 



* The collection of cocoons, caterpillars, etc. 
turaed. — Ed. 



made, had accordingly to be re- 
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increases in sixe. It moults five times, at intervals of from 5 to 8 days, and 
commences to construct its cocoon in about 36 to 40 days, after the date 
of hatching. When full grown it is about 4 inches in length, is of a pale 
ereen colour, has 12 joints marked with reddish spots, and a reddish yellow 
band which runs along either side. It is so hea^, when mature, that it is 
compelled to walk along the delicate twigs, suspended from below by its 
feet. Birds and ants are its greatest enemies. 

Thb Tasar Cocoon.'- During the long period the insect remains in 
the lethargic condition, it is absolutely necessary that the cocoons should be 
strongly and firmly attached. Were they loosely fixed to leaves, as with 
many other species of silkworm, in the course of a few months, the leaves 
being caducous, the cocoons would be precipitated to the ground, where, 
of necessity, the creature would perish. But this is entirely prevented, for 
the tasar worm not only spins a closely-woven and firmly-cemented cocoon 
of the appearance and consistence of the shell of an egcc, but the cocoon 
is suspended by an elegant and ingenious cord from the twigs around 
which a strong loop is formed. This suspensor is generally about ^ inches 
in length, the loop beine flattened on the top of the twig to a considerable 
extent, so as to make the suspjended cocoon less likely to be dashed back* 
ward and forward. In fact, it soon becomes so firm that the cocoons 
remain suspended rigidly from the often leafless twigs like so manv fruits. 

Cement cf Tasar Cocoons, — The cocoon itself is almost perfectly oval, 
smooth, of a grey colour, with darker veins reticulating across its outer 
surface. The largest are about 2 inches long and li broad, the average 
size about i^ inches long. The inner layer of fibre is quite loose and 
forms a soft cushion for the msect within. For a long time this layer was 
all that could be utilised as a silk fibre, but recent modes of separating or 
decomposing the cement have, rendered it possible to utilise almost the 
entire shell. Major Ooussmaker has paid special attention to the subject 
of the cement hy which the tasar worm consolidates its cocoon, and he has 
been able to amve at an interesting conclusion, namely, that this substance 
consists of the excrements from the alimentary canal, and that its nature 
and colouring or injurious power, greatly depends on the food upon 
which the worm has been fed. He is of opinion, consequently, that judi- 
cious feeding will greatly lessen this difficulty, by altering the nature of the 
cement The chemical analyses performed under Major Ooussmaker's 
instructions revealed the fact of the cement containing the acid urate of 
ammonia. The silk, of which the pedicel or suspensor is composed, as also 
the outer shell, is of a reddish colour, and is built up of short broken fibres 
firmly cemented together. The inner layo- is much finer, and entire. 

Process cf Spinning the Cocoon, — " Each species of silk-worker has 
two stores of silk, one on each side of the alimentary canal, and below its 
mouth it has two so-called spinorates or orifices, through which the silk 
issues simultaneously in Bne parallel filaments. As the silk is drawn out 
of these stores, the worm coats it with a varnish technically called ** gum,** 
which contains a brownish-yellow colouring matter. 

'*The tasar worm, in spinning its cocoon, takes short sweeps of its 
head from side to side, depositing the silk very closely in parallel fibres, 
which take a zigzag course round the cocoon as he does so. It has been 
thoueht that the worm twists or spins the silk as it exudes it, but this is 
not tne case. Besides the ^um which coats the silk, the worm secretes 
at intervals a cementing fluid, which it kneads by an expanding motion of 
its body through the whole cocoon to consolidate and harden it. This 
cement gives to the cocoon its drab colour " (Wardle), 

Period required, — When about to spin its cocoon the worm, as if to 
screen itself, first binds together a few leaves within which it commences 
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its operations.* The cord or stispensor is next prepared. The cocoon xs 
then proceeded with, and at first it is so transparent that the entire moTe* 
ments of the creature may be carefully studied. By-and-bye it becomes 
ouite opaquet through the coatings of cement with which it binds the 
threads together, and in the course of a few days it is perfectly hard. It 
requires in all 15 days to construct its cocoon. 

Utilisation of the Cocoon in India, —The hard outer layer or cocoon 
shells of this moth are now largely carded and spun into tasar silk, but from 
almost time immemorial, they have been used for the formation of strong 
bands or strings, by being carefully clipped off round and round. These 
straps the Natives regard so strong as to resist both fh'e and water; they 
were formerly, and are even still, used in the Deccan to fasten the barrefs- 
of matchlocks to their stocks. 

Natural softening op the Cocoon to allow escape op per- 
fect Insect. — Mr. E. O. Ootes writes: "With regard to the natural 
solvent of this cement, the observations of the writer seem to show that 
the solvent fluid, which is stored in a larf e bladder like dilatation in 
the lower portion of the digestive tract of the future moth, can be freely 
poured out through the anus of the moth into the chrysalis case ; but the 
chrysalis case itself prevents its passing into the lower portion of the 
cocoon. Now, the moth emerges through a longitudinal dorsal slit in the 
thoracic sep^ments of the chrysalis, and, in its struggles to extricate itself, 
it forces this fluid between its body and the chrysalis case through the 
slit, on to the cemented wall of the cocoon, precisely in the spot where 
the moisture appears, and the softening of the cement takes place prior to 
the moth'3 working its way through. It would at first sight appear likely 
that this excreted fluid, being milk*like in consistency, would, m bathing 
the abdomen of the moth inside the chrysalis case, stain the delicate 
scales and hairs with which the moth is covered : that this is not the case, 
however, is at least indicated by the fact that much of the fluid has been 
found inside chrysalis cases from which unstained moths have just 
emerged." 

The perfect insbct. — The escape of the perfect insect from the 
cocoon is caused through its secreting the fluid (discussed above) which 
softens the cement on a spot on the apex of the cocoon. It is quite a 
mistake to think that it eats its way through. It has no mouth, properly 
so speaking, and certainly nothing by which it could cut the cocoon. 
When softened the insect simply forces its escape by displacing the fibres* 
In this process it is supposed to be aided, however, by its wing opines. 

On escaping from the cocoon it discharges its duty, the perpetuation of 
the species, during a brief existence of 10 or 12 days. It neither requires 
food nor is it provided by any process by which it could eat or digest food, 
hence, having accomplished its mission, it perishes. 

The Tasar Silk Fibre. 

Mr. Thomas Wardle, in his interesting Hand^hooh on the Wild Silks 
of India, states that " there is a striking peculiarity about the fibre of 
Tusur silk. 1 have carefully and thoroughly examined it many times 

* Rev. A. Oampbell is of opinion that without this temporary enclosure the 
worm could not turn round to spin on all sides. 

t Rev. A- Campbell informs the author that the cement appears to be 
applied to the cocoon after it has been spun. About the second day the cement from 
the inside begins to permeate to the outside. When the Santals wish to say that a 
wonn has finished its cocoon, they speak of it as havmg applied "the hme. In 
fresh cocoons the cement looks not that unlike lime. 
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under the microscope, and find undoubtedly that it is almost flat and not 
round, as is the case with the silk produced by the mulberry-fed worm. 
There is no doubt that it is to this property that Tusser silk owes its glossy 
or vitreous look, reflecting a little glare of light from the angle o? inci- 
dence on its flat surface, whilst the mulberry-silk fibre, being round, reflects 
the light in all directions. By some this property is considered a draw- 
back, but by the time the fibre has become modified and the flatness 
diffused in the loom, I think the lustre of the cloth is enhanced by it. 
This tape-like appearance gives the fibre this disadvantage, that it is 
less homogeneous than the round fibre of the mulberry-silk, and 1 find 
an undoubted tendency in it to split up into smaller fibrets, of which the 
fibre is evidently composed, causing the silk to swell out when subjected 
to severe dyeing processes, particularly the bleaching one of recent date, 
thus ffiving a substantial and important reason why its coloured cements 
should be removed." It has already been said that to Captain Mitchel 
apparently belongs the m^it of having first pointed (1867) that the fibre 
of the tasar cocoon was flat instead of round. 

English and Italian improvements in the reeling and spinning of the 
Tasar cocoon have produced, within the past few years, a complete revo- 
lution in the European demand for this common Indian insect. While 
experiments to improve the rearing and, if possible, to domesticate the 
worm, have, in India, failed financially, there seems every probability that 
a reaction may one day take place. The demand for tasar cocoons and 
tasar silk seems likely to become each year more urgent, but it may be 
doubted, how far the so-called tasar of Europe is, and must in the 
future be, the produce of Antheraea paphia. A careful perusal of Mr. 
Wardle's interesting Hand-book forces upon one the conviction that 
since recent discoveries render it possible to spin even the waste particles 
rejected from reeling, every fibre of the cocoon being now utilised, a yearly 
increasing demand will be made for this and all other wild silks. But it is 
absolutely necessary to impress upon the people of India the distinction 
between reeled tasar silk and spun tasar silk. By the former the cocoons, 
after beine boiled in an alkaline solution, have the original thread drawn 
out from the interior, a process which could only be carried to a certain 
extent, all experiments havine failed to soften the cement so as to allow 
of the entire cocoon being reeled. Indeed, even were it possible economi- 
cally to soften the cement entirely, a large proportion of the outer shell 
could not be reeled owing to its being composed of broken or short threads. 
By the Indian, and indeed by the old European, mode of reeling the 
tasar cocoon, about ift of reeled silk was all that could be prepared from 
lift of the cocoons; the remaining lofc were technically known as tasar- 
silk waste. Mr. Wardle says that a few years ago this ^aiar-waste was 
valueless and lay about our English ports, for some tim«, quite unsaleable. 
It now is greedily bought up K>r 2s. a ft, as also the waste from all other 
kinds of silk. This is due to the fact that these waste cocoons can be 
carded and spun into thread like other fibres, instead of being reeled ; 
thus not only utilising the waste but openine up a complete new silk 
industry, of spun and carded goods. Prom these spun sitks many new 
fabrics, which are rapidly gaining public favour, have come into existence. 
It will be seen below, however, that from time immemorial the people of 
Assam have carded and spun their eri silk, so that Europe is only now 
following their example. 

Mr. Wardle gives the dimensions of a single fibre as -^ inch if taken 
from the outside of the cocoon, -^ inch from the inner part ; the tension 
or limit of stretch before breaking, of a single fibre, one foot long, 1*9 
inchy the fibre being taken from the outside of the cocoon, 3*7 inch when 
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from the inner part, the strength of a single fibre taken from the outside 
of the cocoon of drams avoirdupois and 7! drams if taken from the inner 
part of the cocoon ; and the dimensions of the cocoon i^ xf inches. Cap- 
tain Mitchel, so early as 1867, had measured the tasar silk fibre, and he 
records the fact that the finest specimen seen by him was only 37,^7^;^^ 
(sic) of an inch in thickness. 

Native Mode of Reeling the Silk. 

It has already been stated that, according to Rum phi us, the Natives of 
India understood, 200 years ago, how to reel tasar silk. They were able 
to draw out of the cocoons a continuous thread 30 to 30 yards long. The 
Nalive method of reeling, as prastised at the present day, is probably 
very nearly the same as that witnessed by Rumphius. In Bengal about 
400 cocoons are placed in an iron pot along with 7 J seers of water, in 
which a small ]Mece of potash has been dissolved. The bottom of the 
pot is protected by a small piece of mat, to save the cocoons from being 
burned. The cocoons are boiled for one hour. The alkaline water is 
then poured off and the cocoons transferred to a clean pot, where they 
are left standing over for three days, exposed to the sun, a thin cloth 
being tied over the mouth of the pot to prevent them being soiled by dust 
or birds and insects. On the fourth day they are again boiled with 2| 
seers of water for about an hour, and thereafter poured into a basket 
where they are allowed to cool. They are then washed with cold water 
and spread out upon a floor of cow-dung ashes to dry, a cloth being 
stretched across to keep them clean. In six hours they are ready to be 
reeled, but should experience show that some are still not ready, these 
are carefully picked out and exposed for a longer period to the action of 
the sun. 

Each cocoon is now carefully picked by the hand, so as to remove the 
waste outer shell known as jkuri. This substance is sold at a small rate 
to potters to make the brushes with which they apply the pigments to 
their wares. The outer continuous fibre of each cocoon is then sought 
with the hand, and those from 5 to 10 cocoons (accordinc^ to thickness of 
required thread) are twisted together by being rubbed across the left 
thigh. The thread thus formed is wound upon a crude spindle, which is 
twirled in one hand while the fibres are twisted by being rubbed upon the 
thigh with the other. While being reeled the tasar cocoons are not placed 
in hot water, but are left quite dry dancing about in a basket. The first 
or finest thread removed m this way is called lak» After the removal of 
the lak there remains a coarser thread which is next reeled. This is known 
by the same name as the waste, namely^'Afir/. This coarser thread is 
sold to men who prepare silk strings. The perforated cocoons are also 
reeled, but they bnng a much lower price, because the fibre has to be so 
often joined that the thread is very int«'ior. 

Working in this way a woman will boil, dry, and reel about one 
rupee's worth or 400 cocoons in 10 days, or 1,200 a month. These will 
yield about 2*247fc of fin© thread (lak) worth Rs-6, and i^ annas oi jhurL 
The cost of pots and firewood leave a profit of Ri-8 to Ri-i2 per men- 
sem (Dr, Buchanan), In the account of ^asar-reeling in the GaeeHeer of 
the Santal Parganas it is stated that an average kahan of 1,280 cocoons 
yields from if to 2 seers of ^o^ar silk. This would be a considerably 
higher return than that given by Dr. Buchanan-Hannilton. 

One of the greatest difficulties in reeling tasar, after the cocoons have 
once been softened, is to make the separate strands cohere in the reeled 
thread or " single." This difficulty does not exist in the case of mulberry 
silk, where, unlike the tasar, the cement is only softened during the process 
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of reeiing*. By some of the new methods of reeling tasar^ this difficulty, it 
is understood, is now, however, overcome by passing the " single " through 
a special gammy preparation, which not only causes adhesion but imparts 
a gloss to the fibre that greatly enhances its value. Report has it that 
the gum of a Sterculia {katila) has been found peculiarly suitable for this 
purpose. 

Italian, French, and other ImproTed modes of Reeling. 
In principle this is identical with that described as practised by the 
Natives of India, namely, the extraction or uncoiling of the natural fibre 
from the cocoon (each of which, as prepared by the insect, is composed of 
two filaments), the fibres from a required number of cocoons being wound 
together and slightly twisted into a thread known as a " single.*' In 
practice, it is very different however. The fibre is cleansed of all its 
impurities, which, by the Native process, are left adhering to it. A fixed 
and definite number of fibres are wound together into the ** single," which 
is of uniform thickness, and much finer than can be produced hy the 
Natives of India. In other words, the one produces a careless or acciden- 
tal thread, and the other an accurate and definite one. A skein of i,ooo 
yards in length of the ordinary native-reeled ** sinfi^le ** weighs from 9 to 
15 drams, technically known as 152 to 255 ** deniers.'* From tasar 
cocoons reeled by the Italian process Mr. Wardle obtained a sixe of 51 
deniers or 3 drams per 1,000 yards. The tasar fibre is about yj^ part of 
an inch, or three times as thick as ordinary silk, so that 51 deniers would, 
for such a fibre, be regarded as a good practicable result. The denier is 
equal to about 0825 grains. 

The cocoons are boiled for a considerable time in an alkaline solution, 
to which some glycerine may be added. After being boiled they are con- 
veyed to a basin over which a semi-rotating brush is so adjusted as to 
brush oft the outer waste shell and ultimately pick out the continuous 
threads. When these have been found the cocoons are transferred to the 
reeler. A number of cocoons, with the ends of their found fibres twisted 
together, are placed in the hot-water basin of the reeling machine; four or 
five of these are passed through the agate centre guides and the croiseur, 
and are thus cleansed, and to a required extent twisted, before being con- 
veyed to the reel. The reehis driven by a handle or windlass, and the 
connection between the fly wheel and the reel is such that the reeler may 
stop the action at any moment, having a lever near by which throws the 
reel out of gear, should any necessity arise for stopping the machine. The 
moment a thread breaks, or whenever a cocoon is reeled out, the end of a 
fresh one is quickly presented and the action continued. 

Prepared by this mode the thread is cleaner and devoid of smell ; it 
takes colour more rapidly, and without requiring to be bleached, the lighter 
shades of colours may be given to the silk. 

The Italian-reeled fibre, the primary thread, or "single," produced by 
reeling, has now to go through the process technically known as " throw- 
in^.** Two or more "singles" are "thrown" together, and spun or 
twisted into a yam. For many years Emjlifth spinners could only pro- 
duce the "tram" or weft required by the silk- weavers. The finer and 
more delicate " organzine " or warp had to be imported from Italy and 
France. John Lombe of Derby managed to become possessed of the 
secret however, and from that date it spread rapidly over the world. The 
tram or weft yams are composed of two or more singles, only slightly 
twisted together, being left loose and open so as to cover more freely the 
warp. Warps are rarely composed of more than two singles, and for fine 1 
warps a " single " alone is used. It is much more difRcult* therefore, to pro- 1 
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duce the warp which has to go through six processes, vtM., winding, clean- 
ing, spinning, doubling, spinning, and reeling ; the warp has eight turns 
in the inch, weft only Tour. Reeling is as a rule performed, by quite a dis- 
tinct person from the spinner, and the singles reach the latter firmly twisted 
into •* knots '* and tied up in batches known as " books." The Italian- 
reeled tasar is as pure as ordinary S'lk, and only loses two ounces a tb on 
being dyed, while Native-reeled tasar loses as much as seven and never less 
than five ounces a ft. That is to say, the European-reeled yarn loses 12^ 
as compared to 37 1 per cent. The books of thrown silk, as they reach 
the weaver, are known as ** hard yarn." For most fabrics they have to be 
softened by being boiled, a process which brings out the brilliancy of the 
fibre as well as softens the yarn. By the process of softenine Native 
yams lose seriously in weight, and thus not only are Native- reeled singles 
and thrown yarns unsuited fur tie majority of European purposes, but on 
being purified they lose so seriously as of necessity to cause their commercial 
value to be considerably below that of European-reeled and thrown silks. 
So great are these disadvantages that the future of tasar silk depends 
more upon the efforts put forth to improve the reeling than upon improve- 
ments m the breed of the insect. 

Since the above abstract of the main ideas brought to light on the 
subject of reeling of tasar, appeared in the Calcutta International Exhi- 
bition, the subject has been greatly advanced and several patents taken 
out, many of which (such as that discovered by Mr. Cleg horn), produce 
very nearly all that could be desired. Indeed, it may be said that, within 
the past few years the subject has, both in India and Europe, made rapid 
strides, but most of the discoveries bearing on this subject are at the pre- 
sent day confidential, and cannot, therefore be discussed in this place. 
Mr. Wardle alludes, in the highest terms, to the improvements made in 
India in reeling tasar silk, as manifested by the sample shown at the Jubi- 
lee Exhibition, Manchester. Thus, for example, he says : ** Tusser silk, too, 
as adapted for export, has been, during the last ten years, very slow in 
taking root in India, and large supplies have had to be obtained from 
China to meet the ^adually growing European demand. At the Paris 
Exhibition of 1878, Sir Philip Cunliffe-Owen determined, with my assist- 
ance, to give this silk an opportunity of asserting itself, and afterwards, 
in the Indian Museum, at South Kensingt6n, he took care that its capabi- 
lities and uses should be conspicuously displayed. Not a little of the in- 
dustrial growth of this useful though wild silk is due to his encouragement, 
and now in th 's Exhibition can be seen the fruits of all the care which has 
been bestowed upon it in various ways, and I am more than pleased to 
state that India now has an enormous and yearly increasing demand." 
So sangdine a view of the Indian trade would scarcely seem justified by the 
facts brought together in this paper, though improvements have doubtless 
taken place. But Mr. Wardle continues in another pasagr, " A number 
of gentlemen in India are vieing with each other to improve the methods 
of reeling, and with singular success. I n the Exhibits of Tusser raw-silk are 
shown results which, a few years ago, would have been thought to be impos- 
sible. Already this silk is capable of jpar more extended use than ever be- 
fore, and although it cannot be expected, on account of its structure and 
properties, to take the place of the more beautiful silk of the Bombyddae, 
It has its uses, and those in a much nigher degree than it was ever thought 
susceptible of." So, again, Mr. Wardle says of India, "Her tusser silk is 
now an established and well-rooled industry, a few years ago in export 
non-existing." Mr. Wardle catalogues a fairiy extensive series of tasar, 
cocoons and silk, shewn at the Manchester Exhibiiion, as, for example, 
cocoons from Singbhum, Ranchi, Manbhum, Birbhum, Burdwan, DarjiU 
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ingfand Gaya in Bengal; from Ganjam, North Arcot, Dudhi, Yerak, 
Caddapah, and Madras in South India ; from Phillaurand the Beas in the 
Pat jdb. Tasar Silk (dyed and undyed) and silk waste and thread from 
the 24-Pergnnnahs, Birbhum, Fatwa, Burdwan^ Singbhum, Manbham, 
Ranchi, Gaya, Murshidabad, Midnapur, Orissa, Bankura, and Shahabad 
in Bengal. Commenting on some ol the exhibits he says of Mr. T. F. 
Peppe*s Shahahad samples that they were reeled by Natives who used cas- 
tor-Oil and the alkaline earth sajfi maii^to aid in the process. A tasar raw- 
silk of improved reeling was shown by Messrs. Louis Payen & Co., from 
their Filature at Befhampur in Bengal. A case of samples from Messrs. 
Robert Watson & Co., Surdah in Rajshahi ; from Mr. T. F. Peppe's 
Arrah (a case of cocoons, silk, waste, and fabrics of tasar). Also a large 
assortment of tasar cocoons, silk (bleached white) dyed various shades 
and of piece goods by Joshua Wardle & Sons. Concluding this section 
of his Catalogue, Mr. Wardle deals with certain exhibits designated 
' European Utilisation of Tusser Silk.* This embraces certain stuffs after 
the manner of Madras Muslins, the woven patterns of which are tasar 
silk variously coloured. Tnis was lent by Messrs. Alexander Jamieson 
& Co., of Glasgow. A tasar silk rug, designed by Mr. William MorMs, and 
also a large l>sar silk rug dyed in permanent Indian dyes ; these were 
exhibited by Mr. Wardle himself. But in this section of the Exhibition 
were also shown Fichus or Shawls of I^icester manufacture made of tasar ; 
Chenille ^<ijar silk shawls of German manufacture; Lyons manufictures 
oi tasar ; and seal cloth of Yorkshire make. This fabric, Mr. Wardle 
adds, has a deep plush pile very much resembling s^al skin, but much 
healthier to wear." 

M. Natulis Rondot, in letter (*?« Proceedings Aeri'Morticultufal Society 
of India, 1886 p 6a) on the subject of tasar manumctures, alludes to certain ! 
important features of the trade which seem pertinent, regarding which it | 
need scarcely be added that he accepts the term " tasar " as applicable to all 
silks which in the present article have been designated "wild silks" He 
remarks : •* The demand for Raw Silks of wild worms continues very 
active, and is likely to remain so, provided, of course, the prices are not 
very high, as the silk of the wild worms of India is inferior to the silk of 
the domesticated mulberry worms. As soon as the price of tusser silk 
approaches the prices of China or Japan silks, preference is given to the 
latter, and this preference is justifi«l. 

"The tusser silks have, at the present time, the benefit of a move in 
fashion, but sufficient quantities are not received to meet the wants of 
manufacturers, and cloths of tusser silk are made mixed with silks other 
than tusser, 

" This will seem strange to you, but three things must be considered— 
" tst — The g^at influence which fashion has on manufacture. 
« 2fid — The large quantity of silks used by the manufactories of 

Lyons. 
«« jy^— The smallness, up to date, of the production of silks known 
as tusser. 
" It is because 1 know that the main object of the Society is to help the 
development and prosperity of Indian industries, with a view to the public 
interest, that I have urged that your Society should advise its members 
and correspondents not to venture, except with a knowledge, in the silk 
trade. The nature and quality of the cocoons are of great importance, 
and it should at the outset be known what value the materials procurable 
have in an industrial point of view. 

••We have as«much interest in France to be well provkied with cocoons 
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and silks, as the growers and merchants of India have in finding a large 
market for their cocoons and silks. But there are cocoons and silks for 
which we do not care, because they do not suit our requirements, and it is 
as well that the fact should be known in your quarters." 

The European * Manufactures of Tasar Silk. 

In addition to the remarks already made on this subject, the following 
passage maybe reprinted from the author's Calcutta International Ex- 
hibition Catalogue which appeared in 1884 : — 

xst— Imitation seal-skin cloth.— The use of this fabric for cloaks and 
mantles for winter wear has already commanded a regular and estab- 
lished place in the market. The Tasar*spun thread for this purpose has 
a much closer resemblance to the true seal-skin than could be produced 
from any known species of reeled silk, and it is, moreover, much more 
durable. 

and— Tasar span yam also bids fair to become an important substitute 
in the manufacture of Utrecht velvet. 

3rd— It promises to become extensively used in Carpet manufacture, 
excelling all other silks in possessing rigidity, a quality indispensible in a 
carpet fibre. The brilliancy with which the silk-coloured threads enliven 
carpets and other mixed fabrics seems certain to give birth to a totally 
new and unlimited industry, 

Mr. Wardle, from whom the above information regarding the manu- 
factures of the tasar has beep derived, urges the absolute necessity of 
pressing upon the people of India this new discovery, with the view of 
encouraging them to preserve the vast quantities of cocoon waste, the 
supply of which in Europe will be the only impediment to the develop- 
ment of this new industry. China is already alive to this position, and at 
present the waste and perforated cocoons used in the spinning trade are 
chiefly imported into Europe from that country. 

Reeled tasar silk has also undergone immense improvements, and is 
largely made into silk frinees and into the woollen cloths known as grena- 
dine or mandarin. It has been contended that this new impulse to the tasar 

* Since the above was passed to the Press, the author has received a copy of 
Mr, T. Wardle's lecture read before the Society of Arts {London^ May i4tK rSgr}^ 
in which he enumerates many new purposes for which tasar silk has found a ready 
market These may be mentioned by name in the order dealt with by Mr. 
Wardle :^Tusser Pile Fabrics; Tusser Embroidery; Trimmingr Materials; Hand- 
kerchiefs; Tusser Carpets and Rugs ; Opera Shawls; Lace; Elastic Webs / Printed 
Tusser silk; Embossing with Tusser silk, etc. In^reply to Lady Egerton's enquiry 
as to the suitability of tasar for dress Mr. Wardle said : *' A fabric, such as that 
required for the best purposes of dress, would never equal those of the best silk ; bat 
there were a great many purposes for which it could be used, chiefly for furniture 
silks, and for ck>aks and shawls, and even for dress secondary only to the best silk ; 
but one of its chief uses was for trimmings and chenille, in which very successful effects 
were produced, both on the Continent and in England." 

While Mr. Wardle in the opening sentences of his lecture gave the distinction, 
which he has not before made sufficiently dear {see his Handbook, pp. 14, 39, etc,) 
into Chinese and Indian ^aiar, he unfortunately did not preserve that distinction when 
dealing with th^^ manufactures. This is the more to be regretted since, while India 
might attempt the cultivatbn of the Chinese worm in the temperate tracts of the 
country, her interest in her indigenous tropical worm are of an altogether indepen- 
dent nature. In other words, if suitable for the same purposes, these two forms ot silk 
(from a sericultural point of view) are more dissimilar than the tasar is from the mal* 
berry-feeding insects of India. Both maytand are reared in this same localities^ .but 
the Chinese and the Indian tasar never could be produced side by side. 
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trade largely took its birth from the Paris Exhibition, where these facts 
were first prominently published. Mr. Wardle (Handbook^ p. jg) gave 
the average London consumption for the four years ending 1877 as 238 
bales, for 1878 (the year of the Paris Exhibition) it became 736 bales, 
while in 1879 the consumption was increased to 1,14.2 bales. 

But amongst the siks of European commerce Indian tasar occupies 
perhaps the least important position. This is doubtless due chiefly to 
three causes, namely, Jirst, that one maund of coccons of tasar yields 
about 4 seers of silk-reeled fibre or iVth of the weight, while mulberry 
cocoons give almost half weight of fibre. This difficulty has now, 
however, been all but removed. While the entire weight cannot be 
reeled, every particle of the cocoon can be utilised. The second great 
difficulty to the development of the Indian tasar silk trade is the imperfect 
and faulty system of Indian reeling. This fact is at once established by 
the published fibres of the sales of ^asnr-reeled fibre, the Italian or 
improved fibre obtaining three or four times the price of the ordinary 
Native-reeled silk. What seems wanted therefore is to introduce the 
Italian or other improved processes of reeling the cocoon (so far as that 
may be found possible), and to instruct the Natives to carefully preserve 
the waste or outer shell, when the wild tasar industry might become one 
of some importance. It might afford remunerative employment for a 
certain percentage of the population of our lower hilly undulations, who, 
by nature, are opposed to agricultural labour, but who are driven out of the 
silk market through their low-land neighbours having taken to rearing the 
domesticated mulberry silk worm as an auxiliary to their other employ- 
ments. The third great difficulty, and the one which is perhaps of chief 
importance, lies in the fact that the insect is a wild one and has hitherto not 
proved amenable to complete domestication, but the social customs and 
habits of the {people of India are inimical to changes and hence oppose 
progression. 

Dyeing and Bleaching of Tasar Silk. 

It was for long thought that an utterly insurmountable obstacle existed 
to the d'^velopment of the tasar silk trade in the difficulty experienced in 
causing the fibre to take the lighter shades of colour. That is to say, it 
was regarded as impossible to bleach the fibre so %s to fit it to take the 
lighter shades. Within the past few years, however, this has been so far 
overcome that time may be stated to be all that is required to secure com- 
plete success, in other words to allow of the development of scientific princi- 
ples which have already been recognised as having vanauished the difficulty 
of bleaching. There are two widely different modes by which this most 
desirable object has been accomplished. Allusion has already been made 
to Major Coussmaker's discovery, regarding the matter voided by the in- 
sect, during the construction of its cocoon. This was stated to constitute the 
cement us^ by the worm in consolidating its cocoon, and to be the sub- 
stance which imparted the objectionable colour to the fibre. Systems of 
improved feeding were stated to greatly alter the nature of the excrements, 
and so completely was Major Ooussmaker able to carry out this idea that 
he producea cocoons perfectly free from the objectionable colourincf matter, 
the worm having been taught to void the injurious materials before con 
structing the cocoon. If it were possible to connpletely domesticate the Indian 
insect and to produce its cocoons profitably, this discovery would doubtless 
prove a convenient and practicable solution of the difficulty of bleaching, 
out unfortunately the cost of production renders domestication unprofitable. 
The natural cocoon has now, however, been found to be capable of bleach- 
ing or of parting with its colour whenever the fibre is brought into contact 
with nauscent oxygen. This was first discovered by M. Teasie du Motay, 
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who used permanganate of potash for this purpose,— one of the most 
powerful oxidising bodies, upon organic matter, unfortunately, however, 
this substance injures the fibre, but the re-action establishes a principle 
which seems likely to be applied successfully with some other re-agent. 
Binoxide of barium, by simple contact with the fibre, accomplishes the 
same purpose, but it is expensive. Motay, however, obtain^ a gold 
medal at the Paris Exhibition of 1878, so that he may be accepted as the 
pioneer in the effort to bleach tasar silk. The advances in this branch of 
sericulture have been so rapid that it may, in fact, be said that tasar 
cocoons can be now economk:ally and cheaply bleached. 

Major Ooussmaker, in his final report of the Bombay tasar silk 
experiments, conducted by him, furnishes, for example, the following parti- 
culars regarding the bleaching of the silk : — 

''I take this opportunity of puttinsf on record some information which Mr. 
Wardle has kindly placed at my disposal regarding the bleaching^ of tasar silk. It ii 
well known that the gf^eat objection to this silk was its natural colour and reputed 
inability to take dye satisfactonly. Mr. Wardle has made a persistent series of ex- 
periments to overcome these defects, and informs me that he has now perfectly suc- 
ceeded, and there will always be a demand for clean, evenly reeled tasar silk thus 
bleached. His method is as follows : Mix in water well impregnated with soft soap, 
carbonate of soda crystals equal in weig-ht to one-quarter of the silk to be bleached, 
and immersinsr the silk, boil it for a little more than half an hour. Then wash it 
thoroughly first in hot and afterwards in cold water, until it is perfectly clean. Next 
put it into a narrow deep vessel, and having added a few drops of ammonia to the liquid 
peroxide of hydrogen, so as to make it alkaline^ pour it over the silk, until it com- 
pletely covers it. The silk while undergoing; this treatment must be kept perfectly 
m the dark, and if the peroxide does not remain alkaline, a little more ammonia must 
be added. Keep the silk in this state for 24 hours, then heat up the mixture, till its 
temperature reaches 130^-130^ Fahr., and let it remain at this heat for 13 hours, 
when it will be found that the silk has become bleached. 

*' He also gives the following instructions for preparing peroxide of hydrogen : 
Mix one part of hydrochloric acid with six parts of water. Add to this, very gradu' 
ally, finely powdered barium dioxide (commercial), until the acid is almost neu- 
tralised. Stir the liquid all the time, taking care not to add the barium quickly for 
fear of raising the temperature. Next add baryta water, a concentrated solution of 
Barium monoxide, to the mixture. At 6rst a dirty-looking brown precipitate will be 
formed, showing that the oxides of iron or other metals which exist as impurities in 
the commercial barium dioxide are being got rid of. In a shorty time, carefully 
watching through the sides of the ^ass vessel in which you are making the prepara- 
tion, you will see that a white precipitate is beginning to form ; directly this appears, 
pour off the liquid into a clean glass vessel, filtering it at the time and continue to add 
the baryta water very frradually, as long as any precipitate forms^ you can tell 
when this stoos by taking a drop out, ani adding Inryta water to it, if it has no effect 
you will see that no mors precipitate will fall in the bulk. 

" Let the white crystalline precipitate stand for a short time, and then pouring off 
the liquid add a little pure water, and pour off that also. Repeat this operation 
several times, so as to be sure that the precipitate is thoroughly cleansed, adding less 
and less water each time, till the pure precipitate alone remains. 

"Take 7 or 8 parts of pure water and one of the purest sulphuric acid available, 
m\%\\itmAn6\nith^m f^ei perfectly cool. 

** When quite cool, add the white precipitate very gradually until the mixture is 
neutralised, great care being taken to let the precipitate fall in slowly and uniformly 
to settle at the bottom of the vessel. If the liquid be at all discoloured, filter it again. 
This makes the pure solution of peroxide of hydrogen, which must be decanted into 
stone jars and put away till wanted in a cool dark place." 

Although particulars of the various processes now in use for bleaching 
this silk have not as yet been published, it may be said that both in France 
and in England the object in view has been completely attained. Tasar 
may now be bleached pure white and thus rendered capable of being dyed 
into the lightest shades. The commonly accepted view that the Natives of 
India could not dye t<isar silk, prior to the modern advancements which 
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have been accomplished in Europe, is, however, quite incorrect. They 
have from time immemorial thoroughly understood numerous and com- 
plicated methods of applying most if not all of their permanent tinctorial 
reac^ents to this silk. Indeed, it may safely be said that the progress 
made by mulberry silk, in displacing tasar from popular demands, operated 
prejudicially on tne ^o^ar-silk dyers industry. In some of the great tasar 
centres of trade, a century s^o, the dye«^s art was in a flourishing state. 
The earlier records of such districts as Bhigalpur speak not only of thou- 
sands of tasar looms daily at work, where there are now not hundreds, but 
they deal with the marvellous results attained by the skilled tasar^siW 
dyers — a trade practically extinct. From one end of India to the other 
^milar records may be found, but in the reports of dyeing it is rare that the 
exact processes adopted with tasar, as distinct from other silks, are given 
by writers on the subject. An extensive series of reports might, however, 
be quoted in which it is said the dyers of this and that town are expert in 
the art of imparting all shades of colour to tasar. Thus, for example. Dr. 
Q. Smith in 1859 (Jour, Agri.^Hort. Soc, Ind., XI., 426) wrote of 
Hyderabad that " the dyers dye tasar silk all colours except green." He 
gives the process to be pursued in producing various shades of red, orange, 
yellow, and black. Space cannot be afforded to republish Dr. Smith's 
paper, but from this reference to it, the reader who may be specially in- 
terested in the subject should have no difficulty in seeing the ongmal. 
Suffice it to say that lime (chunam) would appear to have been an essential 
element in the Hyderabad methods of dyeing tasar. In the case of the pro- 
duction of shades of red and yellow, alum was also used along with the 
lime, but for black, an alkali (prepared from the leaves of the palas, Butea 
frondosa) was substituted. Ft may in passing be mentioned that the 
Hyderabad black tasar dyes, used in Dr. Smith s time, were derived from 
indigo, but apparently no fermentation took place. The seeds of Morinda 
tinctoria were regarded as an indispensible element in the preparation. 
These, we are told, afforded a *• glutinous fluid," the function of which it is 
difficult to discover. The red dyes described by Dr. Smith were obtained 
from lac in combination with an infusion of old tamarinds. New tamarinds, 
we are informed, were injurious. Throughout India, wherever tasar silk 
dyeing is practised, the use of tamarinds is highly spoken of in all light 
shades. Whether these have in any way a bleaching property or merely 
clear or brighten the dye, it would be difficult to say without actual expen- 
ment. 

A fairly extensive series of articles similar to that by Dr. Smith might 
be quoted on the subject of tasar dyeing. In many of these the remark 
occurs that the silk is first bleach^* l^fore being dyed for the lighter 
shades. The authors of these reports do not appear, however, to have 
observed that the process of bleaching was bv a long way the most inter- 
esting feature. The writer has, therefore, fafled to find any particulars 
regarding the bleaching of tasar, but it would appear highly likely that a 
fresh investifi^ation conducted throughout India might even now suffice to 
elicit from the veterans of the tinctorial craft, some particulars of the de- 
cayed if not forgotten art — forgotten through the lesser demand for tasar 
goods. For this purpose, perhaps, no more hopeful province exists, for 
special engmry, than the Central Provinces. Some few years ago the Gov- 
ernment of India instituted an investigation on the subject of the dyes and 
dye processes of the country. As the result. Sir E. O. Buck brought out 
his report on the Dyes tst Tans of the North- West Provinces; Mr. L. 
Liotard published his Memorandum on the Dyes of Indian Growth ^ 
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Production, and Dr. H. McOann wrote his Dyes & Tans of Bengal. 
Any person taking the trouble to turn over the pages of these publications 
will be satisfied that while to Mr. Wardle is largely due the honour of 
having first successfully used Indian permanent dyes on tasar silk in 
Europe, to the Native dyers of India is no less due the merit of having in- 
herited and improved, from their ancestors, it may be blindfoldly, all and 
perhaps more than has been as yet discovered by their more fortunate 
brethren of the West, through scientific methods. If by way of illustrating 
the full force of this contention, the pages of Mr. Liotard's Memorandum 
(published in 1 881) be turned over, and special attention be paid to the re- 
marks regarding the processes of dyeing known and practised in the Cen- 
tral Provinces, it will be seen that in one of the great tasar-producing Pro- 
vinces nearly as good results are, and have for centuries been, obtained in 
the dyeing of that silk as prevail with the more easily-dyed mulberry silk. 
Thus : — 

Rbd Dtbs on Tasar Silk. 

In Seonf {Liotard^p. 63) lac, alum, turmeric, and lodh (Symplocos bark) 
used to produce shades of red on tasar, though the colour is not durable. 
But if after being so dyed it be boiled in tamarind '* until the dissolution 
of the red colour is stopped, and white or unclean water becomes visible,'* 
**the colour thus given to the silk will be durable." It is called the 
lukhia shade by dyers. 

In Sambalpore the process is slightly different. The ingredients are 
laC| myrobalans ash, and lodh bark. From these materials a dye-stuff is 
prepared which will keep good for a month. This is manufactured by the 
turkari and sold to the koshta. When about to be used by the koshta the 
hanks of tasar are dipped in the dye-stuff for six hours, washed out, and 
boiled with tamarinds (the green fruit preferentially). Any desired shade 
can be produced. 

Ybllow Dybs on Tasar. 

Throughout the Central Provinces, and, indeed, with the Indian dyers 
generally, the flowers of Butea frondosa are viewed as of great value in 
tasar silK-dyeing. By some of the processes described by Mr. Liotard 
(p, go) the colour is permanent, by others not. The mordant employed 
is alum, but in some cases Sesamum oil is also used. The kdmela dye 
(the powder from the fruits of Mallotus philippineiisis) is also one of the 
yellow dye-stuffs for tasar. The dye powder is for this purpose mixed with 
the ash of the wood of the myrobalan (Terminalia Aijuna), the two powders 
being thrown in water and allowed to stand by till the sediment subsides. 
The water is then decanted into another vessel in which is placed finely 
powdered lodh bark. The tasar silk is next soaked for six hours in the 
preparation ; it is taken out and dried, put back again in the fluid, dried, 
again submerged until the liquid is used up or the fabric obtains the de- 
sired shade. It is then fixed and is of a brilliant yellow. 

Blue Dybs on Tasar. 

The process of dying tasar with indigo differs in no essential feature 
from that with cotton or mulberry silk. The dyers of the Central Prov- 
inces, however, use very largely the seeds of Cassia Tora along with the 
indigo. 

Mixtures op Red & Yellow-Orange on Tasar. 

In the Central Provinces the dyers produce any shade of orange on tasar 
silk by adding to the flowers of Butea frondosa a certain amount of lime. 
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The process pursued is otherwise identical with that followed in the pro- 
duction of bright yellow tints. If a deep orange colour be desired, the 
kamela powder is combined with the Bntea flowers (IJotard, p, 125), 

Black and Mixtures of other Colours. 

In the Central Provinces iasar is often dyed a yellowish -brown colour. 
For this purpose the barks of rohan (Sojrmida fetmfuga) and lodh (Sym- 
plocos racemosa) are used. About two seers of each of these barks are 
boiled in 10 seers water, and when half the quantity of the water has 
evaporated it is ready for use. The colour jjroduced is fixed with cate- 
chu and lime, but alum may be employed in place of these mordants. 
The silk is first saturated in the mordant and dried a little, then placed in 
the dye solution (Liotard, p, 127). The process of obtaining black has 
already been discussed in the remarks regarding Hyderabad. In Mysore 
gallnuts are used for that purpose, the silk being first steeped in rice water 
m which iron has been kept for eight or ten days. 

Mixtures of Blue k Yellow-Greens, 

On this subject Mr. Liotard writes : — "Thus in some of the districts 
of the Central Provinces bleached iasar silk, after having been coloured 
with indigo, is dyed as follows : twenty tolas of turmeric and 5 tolas o\ 
alum are pounded and dissolved in 3 seers of water; then i seer weight 
of tasar, coloured at first with indigo, is dipped in the yellow dye three or 
four times being dried before each dipping ; and lastly, the tasar is boiled 
with tamarind juice, and receives a permanent green colour." In the 
Nizam's Territory '*a similar process obtains, with this difference that 
lemon juice is used with the turmeric instead of alum, and that alum takes 
the place of tamarind juice. Sometimes, instead of indigo, the flowers of 
the * Marking-nut-tree, ' called in the vernacular kakarsingi, or Semi- 
carpos Anacairdinm, are used." The author does not recollect of having 
heard before of a blue dye being obtained from the flowers of Semicarpns, 
and it J vernacular name is not kakarsingi in any part of India. That 
name is almost universally given to the ealls on Pistada integerrima, a 
Himdlayan tree. These galls are exported all over India and used as a 
mordant in dyeing. They are especially mentioned as employed by the 
silk-dyers of Bombay in the production of the shades of green from indigo 
and some yellow tinctorial substance. Though not specially mentioned 
as employed with tasar silk. Mr. Liotard further informs us that the silk- 
dyers of the Panjdb, in the production of shades of green, use akalbir 
^Datisca cannabina), turmeric, alum, and mica in the production of the 
famed pistachio green of that Province. He makes no mention of indigo, 
but presumably the fabric is first dyed blue. In Sialkotthe root of rhubarb 
is said to be used as the yellow dye for silk intended to receive a green 
shade. 

But the reader is, perhaps, satisfied, from the examples given, that the 
Natives of India are by no means ignorant of methods of dyeing tasar 
silk. Nearly every tinctorial substance can be fixed, more or less per- 
manently, on that fibre. Indeed, some dyes which are fleeting on cotton 
are fixed or almost so on tasar silk. It is a common statement by Euro» 
pean writers, however, that tasar silk shows a stronger affinity for fleet* 
mg (petit teini) dyes than for those of a more permanent nature. Hence 
the ease with which it lends itself to aniline colours. One feature already 
commented on in all the Indian reports on methods of dyeing tasar sWV, 
is the almost universal use of lime or of tamarind, separately or together. 

At the Colonial and Indian Exhibition there were shown in the Silk 
Court many samples of fabrics of varying structure, dyed in every shade 
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of colour. Many of these were produced by Mr. Wardle, a gentle- 
man who, of English dyers, has certainly taken a prominent place in 
advancing the knowledge of this subject. Mr. Wardle would himself, 
however, be the last person to allow the labours of the great French 
pioneers to be forgotten. • Some sixty years ago M. Loiseleur-Daslong- 
champs directed the attention of the French manufacturers to the subject 
of tasar and other wild silks. 

In 1849 M. Quinon, a distinguished dyer of Lyons, applied himself to the 
study of the gum and colouring matter of tasar silk* He was successful, 
and publish^ several processes for extracting the gum, and bleaching and 
dyeing the silk. It remained, however, for M. Tessie Du Motay to place 
the bleaching of tasar silk on a sound scientific basis and, therefore, to render 
it possible to dye it in any shade and with any tinctorial material appli- 
cable to silk generally. The enlightened action taken by Mr. Wardle and 
his associates at the Paris Exhibition and on all subsequent occasions pre- 
vented the entire European tasar interest from becoming confined to France. 
British manufacturers have fully held their own in the new trade, and the 
reaction of the interests aroused has been distinctly felt in India during 
the past eight or ten years. It is thus, through no ignorance of the popular 
revival that has given vitality to the so-called tasar trade, that the author 
of this review has been constrained to assume a tone of deprecation. He 
is fully aware of the value of the new trade, but is unable to see in it any- 
thing as yet that could be construed into justifying high expectations for 
India. In every aspect of the subject this country has unmistakably 
shown the strongest proofs of decline. The collection of cocoons is no 
longer profitable, a result due perhaps far more to the prosp-rity of India 
and consequent higher value of labour, than to depreciation of the value of 
these wild products. Tasnr f ilk-weaving has undoubtedly greatly con- 
tracted withm the past half century, and everything paints to a further 
decline rather than a revival of the village hand loom with its crude though 
durable silk productions. With such results, is it to be wondered at that 
the dyer's art has also felt the effects of changes so radical in their influences 
as to have converted the expert weavers in silk, wool, &nd cotton into com- 
mon agriculturalists ? It is the struggle between steam-p^wer and hand 
labour. If the price paid for cocoons will not repay domestication and 
production within a limited area, the labour and expense of collection over 
extensive forests will only be remunerative at certain speciallv favourable 
points along the lines of communication and export. The fact that a 
totally distinct trade in a domesticated insect pays in China (the so-called 
Chinese tasar) is no argument that Indian tasar should be equally re- 
munerative. It would not be abandoned in favour of agricultural pursuits 
if the latter were not more profitable and more congenial to the 
people. Chinese tasar is obtain^ from a domesticated or semi-domesti- 
cated worm, reared on the village trees, hence each artizan or cultivator 
can add to his. earnings by the production of a few cocoons without havinfi^ 
to look to these as his sole source of livelihood. So far as has yet transpired, 
such a state of affairs is not attainable in India, with the tasar worm. 
Agfriculture is opposed to the existence of the trees on which it feeds. 
The extension of agricultural influence means, therefore, the expulsion of 
tasar production further and further into the depths of the forests. The col- 

* Since passing: to Press the above remarks on the dytinz of tasar ^ the writer 
has had the pleasure to receive a copy of Mr. T. Ward la's lecture, read 
before the Society of Arts at its meeting of the 14th May 1891, in which Mr. Wardle 
offers certain remarks on the procfress made in dyeing tasar silk. He alludes to the 
lar^a and expensive collection of Indian dye staffs that was sent to him for the pur- 
pose of investigation. Commentinif on his report on thesehe says ; " In parenthesis, 1 
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lector of tasar cocoons is himself actuated by religious restrictions that alone 
are likely to prove fatal to progression for many years to come, perhaps for 
centuries. Thus, for example, of Bh4galpur, (one of the great tasar silk-pro- 
ducing districts). Sir W.W. Hunter says : ** Women, who would seem to be 
the best fitted for the work of rearing and superintending ta^ar worms, are 
entirely excluded, and even the wives of those eneaeed are not permitted to 
approach the workers. The low castes are excluded, as their appetites are 
denied by gross impurity of animal food. The workers eat sparingly, once 
a day, rice cleaned without boiling (alwd dhdn), and seasoned only with 
vegetables. They are not permitted to employ the washerman or the bar- 
ber." Is it to be wondered at, therefore, that an occupation so repulsive 
should not be chosen if other modes of living can be and are accessible ? 
(Con/, with p. 142.) 

TRADE IN TASAR & OTHER WILD SILKS. 

It has already been stated that the earliest direct reference to the tasar 
silk of Bengal is that eiven by Rumphius. He carefully studied the 
insect in April 1691, ana stated that the dirty yellow garments made of it 
were technically known as gingangs {ginghams). At the same time 
Rumphius alludes to the Tonkin trade in the same form of silk, so that it 
seems safe to assume that tasar silk was contemporaneously known in 
India and Tonkin. The first official record of tasar is staled by Roxburgh 
to be that of Mr. M. Atkinson, who in 1796 wrote : ** I send you here- 
with for Dr. Roxburgh a specimen of bughy tusseh silk 

There are none of the Palma Christi species of tusseh* to be had here. 
I have heard that there is another vanation of the tusseh silk- worm in 
the hills near Banglipur." In Milburn*s Oriental Commerce (Ed, 1813) 
under the article *• Calcutta," occurs a list of the Government Customs 
dues on imports and exports in which tasar silk appears. This is called 
•« Tusha,'* and is classed into ** Tusha ** and " Chassam," These articles 
were to pay 7 J per cent, duty on the fixed valuation of 5 annas per seer 
for the former and 3 annas per seer for the latter. In that work also 
occurs much useful information regarding the rise and progress of the 
Indian and English silk trade. Regarding tasar it is remarked that it 
is ** found in such abundance over many parts of Bengal, and the adjoin- 
ing provinces, as to have afforded to the Natives, from time immemorial, 
a considerable supply of a most durable, coarse, dark-coloured silk. 
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fed bound to mention that a work of this laborious and valuable nature has, as far as 
my experience ^oes, never had such scant treatment at the hands of the Government 
of any country. My book, as far as any usefulness it possesses either to India or to 
Europe, is a dead-letter, and it had been more economical never to have published it. 
It, so far, has been love's labour lost. 

*'The method of publishing it was of the most parsimonious kind, entirely counter- 
acting^ its usefulness. In vain 1 urged that it ought to be published in England, and 
to have the methods by which I succeeded in obtaining the beautiful colours you see 
here inserted in the book." 

This was clearly an unfortunate mistake, for to the people of India the expenditure 
in making the collection (sent to Mr. Wardle) was spent in vain when all they 
were told, for example, was that /o^ar, dyed with "fir bark ** obtained from Peshawar 
took a yellowish-drab colour by process •« GX." But in the preface to the Report 
Mr. Wardle informs t^^e public that it was "not within the limits of ordinary 
prudence to publish the means by which I obtained the best results, because to have 
done so would have laid open the business methods to the public which are private 
property and in which the successful nature of such a business depends.*' The writer 
alludes to these facts by way of apology for his — not only in connection with tasar-silk 
but throughout this work,— having been debarred from freely quoting Mr. Wardle's 
methods of using the Indian dye-stuffs. 

* Eri tilk, see below at p. 162. 
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commonly called tusseh silk, which is woven into a kind of cloth called 
tusseh duties, much worn by Brahmins and other sorts of Hindus. This 
substance would, no doubt, be highly useful to the inhabitants of many 
parts of America, and the south of Europe, where a cheap, light, coof, 
durable dress, such as this silk makes, is much wanted." 

The study of most articles of Indian trade reveals the fact that there 
are two markets of independent and often co-equal importance — the foreign 
and the internal. To an Empire of such magnitude as India, the latter is 
frequently the more important of the two, though it is a common error of 
popular writers to judge the Indian trade by its foreign imports and 
exports. In no instance, perhaps, would this one-sided aspect prove more 
disastrous than in that of tasar silk. While within recent years there has 
been created a foreign market for Indian tasar raw silk and cocoons — a 
trade which, moreover, has begun to show signs of again declining— there 
has coincidently occurred an alarming falling ofif in the internal consump- 
tion of these cocoons and a corresponding decrease in local manufactures. 
So much so is this the case that from every corner of the Empire comes 
the statement that at present market rates it will not pay to collect the 
cocoons, and that the manufacturer's price is now no longer obtainable 
for his goods, so that reelers and weavers alike have had to abandon their 
ancestral trades and take to other more profitable forms of earning a 
living. Neglect of such a state of affairs, and the bald presentation of the 
paltry returns of a new foreign export trade in cocoons, would naturally 
convey a false impression of the Indian tasar trade. But this is what has 
alone been represented to the public by most of the recent writers. That 
the internal tasar trade of India is steadily declining will have been 
abundantly shown by the provincial chapters of this article, more especially 
by the series of notes extracted from the annual reports of the mtemal 
trade of Bengal. Were it necessary to produce further proof of this state- 
ment, as much again could be written as has already b^n given. One or 
two examples need only be added. The first, from an unofficial source 
and bearing a date prior to the rise of the foreign export trade of which so 
much has been said. In the Saturday Review for October 14th, 1876, the 
following occurred : ** The work of the tasar silk-weavers has so fallen 
off that the Calcutta merchants no longer do business with them." But an 
even stronger example may be given m the extinction of the Azimghur 
manufactures. This has already been briefly mentioned in connection 
with the remarks on the tasar silk of the North- West Provinces. Royle*8 
comments on this subject may be here g^ven since they exhibit at the 
same time the then recorded exports of tasar piece goods :— 

** The Tusseh silk is still better known, havmg also afforded the Natives 
in Bengal, &c., a coarse durable silk, which is much esteemed in India, 
both for ladies' and children's dresses; for the latter especially, on 
account of its cheapness and durability. This silk will probably become 
an extensive article of commerce, as some of it having been sent on specu- 
lation to Paris in its unbleached state was there employed as a covering 
for parasols, and was found to answer so well, that an instantaneous 
demand for it sprung up. The price advanced, and the quantity imported 
into Europe, has greatly increased ; in 1835, <>"^y ^5^ pieces, in 183O, 850, 
m 1837, 2,647, and in 1838 no less than 4,249 pieces were imported. 
Other uses will probably be found for it when it is better known, and 
from the extensive tracts over which the Tusseh silkworm is distributed, we 
know that this commerce is susceptible of great extension. As an instance 
of the quantities in which the Tusseh silk is produced in India, we may 
adduce the evidence of Mr. R. Montgomery, of the Bengal Civil Service, 
for one district only. In an abstract statement in 1837, of the results of 
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the Survey and Settlement of the district of Azimghur, giving accurate 
returns of the total area cultivated, culturable, and of waste land, with the 
revenue of the district, Mr. Montgomery has also given an estimate of the 
quantity of cloth, silk, and Tusseh manufactured, which Mr. Tucker and 
himself obtained from looms at work. In this statement 318,772 pieces of 
Tusseh silk are given as the quantity produced annually." 

Royle is probably in error in regarding all tasar cloth as necessarily 
made of pure tasar silk, but Montgomery tells us there were 3,121 looms 
at work on silk and tasar goods, and that the total piece goods manufac- 
tured (cotton, silk, and tasar) was 909,436 pieces valued at K22,72,3o8. 
What is the state of affairs at Azimghur now, fifty years subsequent to the 
date of the first survey of that district 7 The Government reports, of the 
North- West Provinces as a whole (not of one district of them), affirm that 
** No weaving of cloth (that is to say, silk or tasar,— Ed.) worth the name 
is carried on, there being only one family in Ahraura engaged in the 
manufacture." On the other hand, we are assured by writers who ap- 
parently think only of the prosperity of the tasar industnes of Europe that 
the Indian tasar silk trade is now *• established " and " well rooted." 
Mr. Wardle, for example {Jubilee Exhibition Catalogue, pb, 2$ and 26), 
says that at '* the Paris Exhibition of 1878 Sir Philip OunlifTe-Owen deter- 
mined, with my assistance, to give this silk an opportunity of assert- 
ing itself." ** Not a little of the industrial growth of this useful though 
wild silk is due to his encouragement." " I am more than pleased to state 
that India now has an enormous and yearly increasing demand." Perhaps 
the reader may be disposed to regara Mr. Wardle's opinion as that of an 
enthusiast. His ** enormous and yearly increasing demand " would appear 
scarcely borne out by the actual facts of the trade. It is true of China, but 
not of India. The Chinese tasar is the produce of Anthersea perayi mainly, 
not of A. paphia, so that although vulgarly called tasnr, it is a perfectly dis- 
tinct fibre from the true tasar. Tasar is, in fact, exclusively derived from 
India, and the foreign trade in the fibre is very insignificant indeed. Not 
only so but the story of Azimghur could be told of any and every district 
in India, for the Indian trade in tasar silk has seriously declined within the 
past 20 or 30 years. 

So far, therefore, for the evidence of the present position of the Indian 
internal trade in tasar. The facts regarding the foreign trade may be 
briefly reviewed. Through the kindness of Mr. J. E. OADonor the writer 
has fortunately been furnished with actual figures, so that this part of the 
trade is not liable to the charge of being local opinion. Deeming it likely 
that the necessity might shortly arise for the publication of returns to show 
the share taken in each class of silk in the grand totals which have alone 
hitherto been published, Mr. O'Oonor directed the Customs' authorities to 
distinguish wild from domesticated silks in their records of exports. On 
pages 198, 199 200, will be found tabular statements of the total export 
trade, in which the shares taken by each class of silk in the grand total 
are exhibited. The main facts of the wild silk trade may, however, be here 
republished by itself:— 
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Comment on these figures seems almost unnecessary. The internal trade 
in tasar goods has for many years been steadily declining. But even 
if that were not so, the export trade in raw tasar^ regarding which so much 
has been written, is not very important. Taking the averages of the past 
five years* returns, the tasar trade is about one-fourth the value of the 
saltpetre or of the lac exported annually, and only half the value of ginger, 
or of the bones. And, though even thus in total value relatively quite un- 
important, it has as yet shown no tendency to, or even capability of, expan- 
sion. So earl> as 1810 the Honourable the East India Company began 
to record their exports to London of Tasar silk. In the year 18 14, or, say, 
76 years aeo, these amounted to 7,872tb of reeled tasar, so that the increase 
has been aoout 40 per cent, on the quantity of all reeled wild silks exported 
in 18S9-90. It should be carefully observed that the chief item in the 
above table is chasam or waste materials of wild silks, not necessarily all 
tasar. The expansion of the trade has thus been remarkably slow, consi- 
derably below tnat of any other article of Indian commerce. Its expansion 
within the last twenty years has, of course, been more rapid than prior to 
that date, but infinitely less than can be shown with almost any other article, 
the present value of which, like that of the wild silks, is under £70,000. 
But instead of showing a continued though slow increase during the past 
five years, it has mani^ted a distinct decline. Success in the European 
tasar manufactures has, in fact, been attended by an inverse ratio of fail- 
ure in the Indian. The weavers of this silk, who, once upon a time, 
were rich and influential members of the Indian city communities, have 
had to close their looms and seek other and more lucrative employments — 
a truly disappointing^ picture to contrast with the triumphant statements 
of the prosperity which we are told has been effected through the enlight- 
ened action of the helping hand of European enterprise. 

It may, in fact, be reiterated that '* the alarming expansion *' of the 
European demands for tasar, which we have been recently told is spreading 
dismay among the European rearers of mulberr]^ silk, if such exists, is due 
entirely to the increasea exports of Chinese wild silks (vulgarly called 
tasar) which are mainly derived from an insect as different from Indian 
tasar as it is from the mulberry silk-worm. 

Since the above was passed to Press, the author has had the pleasure to receive 
Mr. T. Wardle's lecture on Tasar Silk (delivered before the Society of Arts on 
May 14th, 1891). The remark seems justified that it is somewhat unfortunate 
Mr. Wardle did not make a greater effort to refer the statistical information he 
publishes to the two all-important sections— Indian and Chinese tasar. He devotes, it 
IS true, separate sections of his lecture to what were meant to represent these 
two forms ot silk, but, unfortunately, he leaves the reader in a state of considerable in- 
decision as to the share in the trade taken by each of the countries named. In the 
one section, for example, he quotes a statement of the "shipments of raw silk, waste 
silk, and pierced cocnons. from the Provinces of Manchuria, Chili, and Shantung for 
the ten years ending 31st December 1888," which shows an expansion from i69,496!b 
to 2,874,766ft. That "enormous increase, it is said, in this business is mainly due 
to the application of tussur spun silk to the sead and plush trades." In another part 
of his lecture Mr. Wardle discusses " the quantities used in Lyons" of ^awar silk. 
••The Conditioning House, he tells us, registered for 1890 a total quantity of 306,153 
kilogrammes or 673,5341b of tussur silk, thus divided: Organzine i3»347 kilos, or 
39.3631b; Tram 69,028 kilos, or I5i,864!b; Raw tussur 333,776 kilos or 402.3071b. 
I'his is an average of 93 bales of 140ft each per week, and it is confirmed by the 
Chamber of Commerce s published report of last year. Compare this with the whole 
year of 1879, when only 53 bales or 7,430ft were imported, and they certainly were 
not all used. For the week ending April 1 ith last, Lyons capped its record. It re- 
caved and conditioned 136 bales of tussur silk, or 39,040ft, against 178 bales or 
39,i6oft of silk of French growth, and 38 bales or 8,360ft of Italian silk tor the same 
week." Now were these quantities obtained from India? The table f^ven at page 160 
of the total exports of all forms of wild silks from India will be found to snow con- 
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THE ERI SILK^WORM* 

(For Tasar see pp. 96-161 ; for Muga pp. 174—183.) 
Vera.— £^ri. Ass.; i4r/«rfj, Beng. (AttacoB ridn!). 

The name m, given to this form of silk, is derived from the fact of its feed- 
ing chiefly on the castor-oil plant, which in Assam bears that name, and 
in certain other parts of India it is also known by words traceable to the 
same root. 
Habitat.— It may b^ said that commercially this silk is obtained in 
Assam, but it is also found in various districts of Bengal, such as Rung- 
pur, Difi^jpur, Purnea, Bogra, Jalpigori, Darjiling, Gya, Shahabad, 
Chittagon^,and Puri. Dru Bennett and other wnters have spoken of it 
as found in Dinapore, but Hutton regards this as a mistake. It may, 
however, be said to extend sparsely from the region above indicated 
throughout the lower Himalaya and mountains of India wherever the 
castor-oil plant is cultivated. Nep^l and Kum^n are specially mentioned 
as places where eri silk is procurable, though it is probable A. cynthia 
is the insect seen in these localities. {Conf, with remarks above under 
that species, pp. 85-86, also 87.) 

ExTBNT op Cultivation in Assam.— "The eri worm is cultivated 
to a greater or less extent in every district of the province. Being re- 
garded as of doubtful piwity, it is left principally to Rdbhas, Meches, 
Rachdris, Mikirs, Kukis and other non-Hindu tribes. In the submontane 
country inhabited by the Kachiris and their cognates, along the north of 
the districts of Godlpira, Kimrdp, Darran^, and Lakhimpur, almost every 
house has its patch of castor-oil pUnt, on which eri worms are fed. In some 
parts of this region the Marwari traders make advances to the cultivators 
m October, when the revenue is falling due, and take repayment afterwards 
in thread or cloth, and both these prcxlucts are commonly exposed for sale 
in the petty markets, in the same manner as other articles of villa^^e mer- 
chandise. A good deal of eri \s also produced in the district of Sibsigar, 
and in Upper Assam generally the rayat may be seen swathed in a warm 
sheet of coarse eri cloth in the winter mornings and evenings. Throughout 
the whole rang^ of the southern hills, from the Mikir country to the Giro, eri 
thread is in great request for weaving those striped cloths in which the 
mountaineers delight An estimate of 183 cwt (250 maunds) has been fur- 
nished for the outturn of the North Cachar section of these hills, and a 
similar amount for the Khdsi Hills district. The Mikirs, Kukis, and Gdros 
cultivate the worm for themselves, but the handsome and durable cloths 
worn by the Khasis and Santengs are woven of thread procured from Mikir 

siderably lower ftjnires than ^ven by Mr. Wardle as imported by Lyons alone. 
Indeed, in a further sentence, Mr- Wardle says: *<The Lyons statistics show a 
rapidly increasingr consumption of iso^ooolb of Indian tussur for last vearfor that 
city." If this new statement be meant as in round figrures the totals of the organzine 
and tram, then there wouU appear to be no doubt that Mr. Wardle accepts as 
correct the report that Lyons received in 1800, 673,534ft of iasarlrom India, whereas 
the total Indian exports of all forms of wild silks, for the whole world, were considerably 
less than that amount. But there is still another obscure point in the figures quoted 
by Mr. Wardle, namely, the share of the Chinese exports of 2,874, 7661b actually 
taken of the so-called " Chinese tasar." If this includes, as seems likely, a large 
amount of mulberry waste and pierced cocoons, may not a proportion of the so-called 
imports by Lyons of Indian ^asar embrace ordinary waste or chasam ? The enor- 
mous expansion of the waste or spun silk trade of India sufi[gests at least the caution 
against forming too hard-and-fast opinions as to its destination and utilisation. The 
term tasar or tussur in European commerce means practically any silk that is in- 
tended to be spun instead of reeled. Is this the meaning to be put on Mr. Wardle's 
statistical information regarding the Tasar Trade? 
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and Kuki breeders inhabiting the lower hills on the northern and southern 
faces of the range. All these people eat the chrysalis with avidity, consider- 
ing it especially delicious in the form of curry. Eri is but little cultivated 
in the plains of Sylhet and Cachar" (Stack), 

Historic Records. —The earliest mention of this form of silk in European 
commerce occurred in the year 1679 when the Fort St. George Agent 
wrote that large quantities were produced in Gooraghat. In Uecen'ber 
of that year he ordered 600 pieces of arundi and four bales of arundi 
yam to be provided by the Maldah factory and to be sent to Europe. 
Interest in the subject, however, died out till Sir W. Jones in 1 791 and 
Roxburgh, 1804, wrote of it. Dr. Buchanan-Hamilton suggested that it 
mi^ht be mixed with wool, and accordingly recommended that a few hundred 
weights might be sent home to test its usefulness for that purpose. Mr. 
Benthall, writing of 1837, says, the people rarely sell the silk or cocoons, as 
it is all required for local use. It is referred to m the Board of Trade Pro- 
ceedings of 1819, and Mr. Glass early' in the century sent to Europe a small 
consignment of eri silk. Mr. Hugon of Assam devoted, perhaps, more 
attention to the subject of this silk than did any of the other early writers. 
He estimates the production in Nowgong-Assam to have been dfuring his 
time 1,000 maunds. Mr. Q. Evoloigh (in a paper published in 1843 1*^ ^^^ 

2^our, Agri.'Hori* Soc,, Ind,) states that he was enabled to wind the #n'silk 
y feeding the worms uniformly on moist leaves,and giving them occasion- 
ally mulberry leaves. Lukewarm water was used to soften the cocoons. 
Shortly before the date of Mr. Eveleigh's paper Captain Jenkins in the 
Journals of the same Society offered a reward of R600 for an effectual and 
cheap solvent for thecocoons. The Society also proQiiscd a gold medal for 
the same discovery. Neither prizes appear to have been contested for suc- 
cessfully. Mr. Brownlow alludes to eri silk in Cachar> and says the 
cocoons are softened before bdne carded inla solution of cow-dung and water. 
The eri worm seems to have been introduced into Malta, France, Italy, 
and to have been reeled in Malta. A French writer in i860 stated that 
failure to reel the cocoon was due to its being open. It thus fills with 
water instead of floating like the mulberry cocoon. The above brief his- 
toric notices have been taken mainly from Qooghegan's Silk in India 
(pp. 25 & 155)9 a work which should be consulted for further particulars. 
Mr. Qeoghegan's report appeared in 1873, and it is the publication from 
which the bulk of the facts since published and republished time after time, 
have been drawn. 

But to continue the historic record of publications on eri silk. Ainslie 
{Materia Medica, /., 254) briefly alludes to this insect in his account of 
Ridnus commnnis, so that it would appear that very nearly as much was 
known at the b^ inning of the present century as has since been brought to 
light. The fact that it was spun and not reeled was at all events made 
freely known, so that the claim advanced by certain manufacturers in 
Europe of having discovered this new mode of utilising wild silk is not well 
fomiaed. Thus, for example, in Milburn's Oriental Commerce (Ed. 1813) 
it is said of eri silk that " Feeding these caterpillars with the leaves of 
Ridmis or f alma Christi p]ax\t, will, therefore, make it doubly valuable 
where they know how to spin and manufacture the silk. Their cocoons are 
remarkably soft, and white or yellowish, and the filaments so exceedingly 
delicate, as to render it impracticable to wind off the silk; it is, therefore, 
spun like cotton. The yarn, thus manufactured, is woven into a coarse kind 
of white cloth, of a seemingly loose texture, but of incredible durability. Its 
uses are for clothing for both men and women ; and it will wear constant- 
ly ten, fifteen, or twenty years. The merchants also use it for packing 
cloths, silks, or shawls. It must, however, be always washed in cold water ; 
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if put into boiling water, it makes it tear like old rotten cloth." Hutton 
seems to have arrived at the opinion that although it had been found 
possible to reel both the eri and the atlas cocoons^ it was probable the old 
system of carding and spinning the fibre would be found the preferential 
niiode of utilising these silks (Jour. A^ri.-Hori. Soc, Ind., XIII., 56). One 
of the most valuable papers on the silk of Assam (and the one from which 
many subsequent writers appear to have drawn largely) is an official letter 
to the Government of India by Mr. 8. O. B. Ridsdale, dated ist July 
1879. That communication submits a Resolution of the Assam Government 
to which are appended two notes— one answering certain qiiestion regard- 
ing the wild ana domesticated insects, and the other '* on a few of the more 
important facts known on the subject of practical sericulture in the prov- 
ince." Very little has since been made known regarding the two chief wild 
(or so-called wild) silks of Assam, trtV., eri and muga, than will be found 
in Qeoghe^an's Silk in India and the official publication just mentioned. 
While repeating, though amplifying and confirming the main facts regard- 
ing the lite-history of each of these insects, the more recent official corre- 
spondence gives statistical information and other details which render their 
publication in this work preferable to the accounts furnished by the cdder 
writers. It, therefore, seems sufficient to have referred the reader to the 
leading publications on this subject without specialising the share which 
each writer took in developing the existing knowledge*. 

About the same time that Mr. Ridsdale submitted to the Government of 
India his report, Mr. T. Wardle read a paper (2nd May 1870) before the 
Society of Arts, London, on the Wild Silks of India^ which ultimately 
matured into his little book on that subject. In the discussion which fol- 
lowed the reading of the paper Mr. Francis Oobb said of eri that Attacut 
ridnl " was a worm which was a good colonist ; it might be taken to almost 
any of the colonies and it would thrive." " Mr. Wardle had shown how 
valuable that particular silk was, and it might be g^wn to a \txy large 
extent in the colonies." Whether the cultivation of eri is likely to be ex- 
tended to the British colonies is a point on which no evidence at present 
exists, but it may fitly be said that from a chronological point of view the 
record of published information regarding this silk closes with the appear- 
ance of Mr. Wardle's Wild Silks <f India, The more recent Govern, 
ment publications amplify the details here and there, but are more valu- 
able, it might almost be said, as exhibiting the failures which have attend- 
ed the efforts hitherto made to extend eri cultivation, than as affording 
any new facts. 

Food of the Worm. 

The following may be given as the list of plants upon which, writers on 
this subject say, the eri silk-worm feeds : — 



z. Ailanthns excelsa, Roxb. 
a. A. glandnlosa, Desf, 

3. Coriaria nepalensis, WalL 

4. Gmelina arborea, Roxb 



5. Heteropanaz frmgrans, Seem. 

6. Jatropha Curcas, Linn. 

7. Ridnos communis, Linn, 

8. Zanthoxylum alatum, Roxb. 
9. Zisyphut J^juba, Lamk. 

Of these plants by far the most important are Ridnna communis, 
the Castor-oil, and Heteropanaz fragrans, the keseru, of Assam writers. 
There are doubtless many others on which the wild insect feeds in the 
es, but these are of less importance. In connection with this subject 



K 



fir. Lepper says that the worm may be changed from one to the other as 
circumstances require, an opinion in which the Native rearers do not con- 
cur. It is, however, important to note that Mr. Lepper was disposed to 
think that the keseru would prove the more profitable plant should m • 
culture assume commercial importance. The castor-oil plants, he says, 
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would be a great nuisance and an unhealthy jungle to cultivate. The 
kiseru can be had in great abundance; the seedlings are very hardy and 
can be easily transplanted from the jungles ; the plants in their second 
vear can be plucked for leaf, and in their third year do not suffer even 
rrom hard plucking ; and the plants constantly throw out fresh leaf, so that 
they are very favourable to rearing of worms in different ages. These are 
certainly important considerations when it is added that the plant is a 
perennial by nature, instead of, as in the case of the castor-oil, a perennial 
chiefly through cultivation. Though one of the forms of castor-oil lasts 
for a few years, and many writers speak of the wild stock as normally a 
perennial, still it is more an annual or biennial, and is consequently less 
able to withstand the extremes of climate — heat, cold, humidity, and 
drought— than a perennial plant would be if indigenous to such environ- 
ment. Before these considerations are urged too strongly, however, it 
seems necessary to throw out the caution that it has as yet been by no 
means demonstrated that the insects thrive as well on keseru, and it would 
seem fairly established that in the wild state the insect shows a decided pre- 
ference for the castor-oil. The native rearers also would appear to regard 
that as the most satisfactory plant on which to feed it. 

The subseouent experiments made after Mr. Leppar (the Indian'Agent 
in Assam of Mr. Lister of Bradford) had left the country and abandoned 
the enterprise may be said to have been characterised by failure on everv 
point. Seed of Patna castor-oil was imported and cultivated, but the high 
rainfall was found to destroy the plants, the Assam and Cachar so-called 
indigenous stock having been found less affected by the extreme humi- 
dity that prevails for months. Mr. Lister does not appear, however, to 
have abandoned the hope of seeing Assam come forward as a country 
from which a large supply of silk could be depended upon by the Britisn 
manufacturers. Though he discontinued direct efforts at cultivation, he 
offered to purchase all the eri cocoons that could be procured. The 
encouragement thus given seems to have stimulated the Government to 
make a^ effort to ascertain whether Assam planters might not be induced 
to enter on the undertaking. The small sum of R 1,500 was set apart for 
this purpose and on certain terms it was paid overto Mr. F. F. Mackenzie 
of Cachar, a gentleman who had given much careful study to the habits 
of the insect and with a small stock had in few years greatly improved 
the breed. Several of his observations are of the greatest value. He 
noted, for example, that in warm, moist climates the size of the worms 
and of the cocoons were increased, but that in colder climates a finer 
and strong fibre was produced. His experiments were conducted with 
the castor-oil plant chiefly, and in the case of the larger and final trial, 
disaster and complete loss was caused through the appearance of a pest 
that destroyed the stock of plants and left the caterpillars nothing to eat. 
Millions of caterpillars (since identifled as those of Achaea melicerte, 
Drury, emerged, he says, from the bamboo jungle around, and attacked 
the castor-oil plants eating every leaf, bud, soft stalk, and even parts of 
the bark. They arrived during the night, and, when discovered next day, 
had overspread some 3 or 4 acres. All available hands were immediately 
put on to pick them off the plants and kill them, and by evenine, thoueri 
many thousands had been destroyed, the numbers left appeared scarcely 
diminished. Next morning it was found that they (the caterpillars) had 
increased in number during the night, and, in spite of the most strenuous 
exertions, by the morning of the third day there was literally not a leaf 
left throughout the whole area. Commenting on this calamity Mr. Darrah 
(the Director of Land Records and Agriculture) suggests that in future 
experiments the sites selected for experiment should be chosen at a greater 
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distance from the jungles, and should be surrounded by a belt of ploughed 
up land kept free of weeds, so that the approach of the pest could be seen 
and intercepted. But a careful perusal of all the experiments hitherto 
made in Assam do not, in the writer's opinion, justify the adverse con- 
clusion arrived at by Mr. Mackenzie when he says, *'lhe matter is now 
set at rest and the object of the experiment gained, for I hold it satis- 
factorily proved that it is much too risky an investment for any capitalist 
to take up. 1 myself shall certainly never again attempt it." The same 
pest often attacks the castor-oil crops in other parts of India, but a loss 
occasionally sustained has not interm'ed with the annual cultivation of the 
plant, and, moreover, there has transpired nothing that would justify the 
conclusion that the danger is not remedial, even supposing castor-oil be 
demonstrated as best suited for the eri silkworm. A far greater danger 
lies in the tendency to disease, but this danger is by no means greater in 
the case of eri than any other silk-worm. The amount paid for eri silk 
has been more than doubled within the past few ^rears, and it would seem 
that the subject should still present many attractions that are well worthy 
of more energetic investigation than has as yet been bestowed on them. 
Few industries of commercial importance have attained to that position 
without havine had to contend against disadvantages and dangers far 
more serious than those hitherto brought to light in the experiments made 
to remove eri cultivation from the peasant's to the planter's hands. 

For information regarding the methods pursued in India in the culti- 
vation of the castor-oil plant, the reader is referred to the article Ridnna 
commtmisKKo/. V/*, Pt, /., pp. So6*s$i)t and for the vernacular names and 
other facts about the other plants mentioned above, as eaten by the eri 
silk-worm> to their alphabetical positions in this work. 

Eatimated Cost of Prodnction. 

Mr. Mackenzie furnishes the following estimate :^ 

a m, p, 

** (1) One acre of land deared and plaoted with castor-oil 

plants 20 o o 

iiS Cultivation during one year ^ . . . . 900 

(3) 30,000 worms, 10 cycles, feeding and manipulation 

during one year • • . . . . . 90 o o 

(4) BuQdings, trays, original supply of eggs . . 70 o o 

(5) Saperintendence. &c 15 o o 

(6) Boxes, packing might to London . . 13 o o 

Total . 316 o o 

300,000 cocoons (30,000 X 10 cycles) * 3oo1b, ($ R140 per maund -> R350. 

Therefore the profit from one acre of castor-oil plants in oneyear would be 
R134. This expenditure is rather over than under-estimated. The build- 
ings woukl last for three years, although the whole of their cost is dd>ited 
against the first year. llie castor-oil plants put out in the first year would 
also suffice for two years, while no account has been taken of the profit 
from sale of the castor-oil seed produced from these plants. I have had 
pierced cocoons valued in Calcutta and also at the late Manch^ter Exhi- 
Dition, the average being 21. 6d. per ft." 

Rearing: of the Worm. 

* In 1884, Mr. Stack, then Director of Land Records and Agricultttre, 
Assam, pid>lished a carefully prepared note on the subject of the silk in 
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that Province. A recent pamphlet issued by Mr Darrah, the present 
Director, republishes the chief paragraphs on eri, remarking that with the 
exception of the question of price, the facts given by Mr. Stack are ap- 
plicable to the present day. It may serve the purpose of the present 
article to reproduce in this place the main ideas conveyed by Mr. Stack 
regarding this silk-worm : — 

" The eri worm is a multivoltine, and it reared entirely in-doors. The 
castor-oil plant g^ows abundantly in the rayal^s garden, springing up 
from dropped seed in every little patch of unoccupied lana around his 
house. The tending of the worms devolves principally upon the ^-omen 
of the family, and goes on all the year round. As many as eight broods 
can be obtained in twelve months, but the number actually reared never 
exceeds five or six, and depends a good deal upon the quantity of food 
which chance has provided for the worms, since no care is taken to en- 
sure a supply by planting out trees. It is the autumn, winter, and spring 
broods, spmning their cocoons in November, February, and May respect- 
ively, which are chiefly destined for use, and of these the spring cocoons 
are the most numerous, and yield the most silk. The broods of the rainy 
months — June to September— are reared for the purpose of perpetuating 
the stock. But both breeding and spinning, to a greater or less extent, 
go on all the year round. ■ ^ 

••Treatment op cocoons for brbidi no.— Cocoons reserved for 
breeding are placed in a round basket woven of bamboo, with a narrow 
mouth, and are hung up in the house out of the way of rats and insects 
After about 15 days in the hot season, and 20 to 30 days in the colder 
months, the moths emerge, and are allowed to move about in the basket 
for four-and-twenty hours. The females, distinguished by their larger 
body and broader and flatter abdomen, are then tied to pieces of reed 
or ulu grass by a ligature passing under the shoulder-joint of a pair of 
wings on one side 61 the body only, leaving the pair of wings on the 
other side |free. Ten moths will thus be tied to a piece of reed a feet 
*^ ng. The males, though left at liberty, do not attempt to fly away, 
but remain with the females to which they have attached themselves, 
until the latter have laid their eggs, when the males depart. If some of 
the females, as may easily happen for want of any criterion of sex in 
the cocoon, are unprovided with males, they are exposed on the eaves 
of the house in the evening, and are visited by any stray males that 
may be in the vicinity. The female lays about 200 eggs in three days, 
ana the life of the moth lasts a day or two longer. 

" Hatching and nurture.— The eggs are picked off the straws, wrap- 
\>ed in a piece of cloth, and hung up in the house. The period of hatch- 
ing varies with the season : in the month of May, with an average tem- 
perature of 83° Fahr., It has been found not to exceed a week, but in the 
winter it is about fifteen days, and in the months of medium temperature 
nine or ten days is the usual term. When the eggs begin to hatch, the 
ctoth is opened, and tender leaves of the castor-plant, prevk)usly crushed 
between the Angers to render them still softer, are supplied to the young 
worms for food, and subsequently they are transferred to a bamboo tray 
suspended in a place of safety. As the worms grow stronger, older 
leaves are given to them. Their supply of food is occasionally inter- 
cepted by swarms of caterpillars appearing on the castor-oil plant about 
the month of June. These must be caretully removed from the leaves 
that are given to the silkworms and the leaves themselves washed in 
water. It is at seasons like this that the leaves of a variety of trees are 
used as substitutes for the favourite food of the worm. 

'* Diseases and enemies.— Large numbers of the worms are lost by 
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disease, of which neither the nature nor the remedy is known, but which 
probably has its origin in uncleanlincss.* No care is taken to remove 
the excreta, nor are the dead worms regularly rejected. The native ac- 
count of the disease is simply that the worm ceases to eat and withers 
away. Some good effects are said occasionally to follow from sprinkling 
water in which iulsi leaves have been steeped over the worms among 
which this disease has made its appearance. The ichneumon fly is a 
deadly enemy. Its bite, which leaves a black mark, usually proves fatal 
to the worm at the next moulting ; and if the wound has been inflicted 
after the last moulting, the worm spins a smaller cocoon, and dies before 
it is completed, leaving the ^gs of the fly to hatch inside the cocoon. 
Rats are still more destructive, sometimes sweeping off an entire brood 
in a single night. The cultivator is careful to abstain from praising his 
crop of worms, lest any of these calamities should overtake them. 

" LiFB OF THB woRM.^The number of moultings is four, known locally 
at hdludia, duirkdta, tintrkdta, and chdrikdta : the first term denotes 
the yellow colour of the worm, the three others merely mark the 
order of the moultings. Mr. Thomas Hugon, who held the office of 
Sub-Assistant (corresponding to the present office of Assistant Commis- 
moner) in the Nowgong district, contributed a very carefully-written 
paper upon the silkworms of Assam to the Prcceedings of the Asiatic 
Society of Bengal for 1837, whence the following description of the #rf 
worm is taken : ' The caterpillar is first about a quarter of an inch in 
length, and appears nearly black.' (The colour is, perhaps, more 
exactly describecl as a blackish-vellow.) ' As it increases in size, it be- 
comes of an orange colour, with six black spots on each of the twelve 
rings which form its body. The head, claws, and holders are black ; 
after the second moult ine, they change to an orange colour, that of the 
body g^radually becomes lighter, in some approaching to white, in others 
to green, and the black spots gradually bea>me the colour of the body. 
After the fourth or last moulting, the colour is a dirty white or a dark 
green. On attaining its full size, the worm is about 3^ inches long.* 
According to one series of observatrans, it would appear that in the hot 
months the first change of skin occurs three days after hatching, and 
the rest follow at Intervals of three days, while the worm b^ins to spin 
on the fourth day after the final change* or the fifteenth dajr after 
hatching. In the cooler months, the periml before each fnoultinj^ is four 
or five days, making twenty to twenty-five days between hatching and 
beginning to spin ; and in the winter season the worm lives a whole month, 
or even longer. 

"After the final moulting, the worms are transferred from the tray to 
forked twigs of the castor-oil plant, with the leaves on, suspended 
across a piece of reed. As the worms attain maturity, they cease to feed, 
and crawl to the top of the fork ; and if held up to the ear and gently 
rolled between the fingers, their bodies emit a crackling or rustline 
sound. They are now placed on the j4lu which consists oL a bundle <3 
dried plantain leaves, or of branches of trees with the withered leaves 
attached, and this also, like the feeding-tray, is suspended from the roof 
within doors. Here they begin to spin, usually on the same day, and 
not unfrequently two worms will select the same leaves as their covert, 
and join their cocoons together. The time occupied in spinning is three 
to six days. 

«* Duration of cyclb.— It will be gathered from the forcing that 
a complete cycle of the insect may be as long as twelve weeks in winter. 



• See the remarks regarding flacberie at the conclusion of this section on dlte 
opposite page.— lie/. 
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or as short as six weeks in summer, while in the intermediate months 
it varies between these extremes. The maximum and minimum periods 
are shown in the subjoined table : — 

Minimum Maximum 



days. 

••Hatching 7 

As a worm 15 

Spinning cocoon 3 

In the cocoon 15 

As a moth (up to laying of eggs) ... 3 

Total . 43 



days. 

15 

32 
6 

30 
3 



86' 



Experiments performed by Mr. F. F. Mackenzie of Cachar during 
1887-88 resulted in the following being given as the time required for the 
life cycle of the insect :— Chrysalis, 18 to 19 days; Imago, 3 to 4; Egg, 7 
to 8 ; Worm, 21 to 24 ; Total Period, 49 to 55 days. In Mr. Mackenzie's 
experietice the warmer and moister the climate in which the worms are bred, 
the shorter will be the cycle (i.^., the period of life from ^g to moth), and 
also the larger the worms and cocoons produced. 

In thechapter on Pests (Insect) (Ko/. VL.Pt //., 75/), the reader will find 
much information of interest, but in passing it may be said that Mr. Ootesof 
the Indian Museum has ascertained the nature of the disease that killed off 
so many of the eri worms reared by Mr. Mackenzie in Cachar. Mr. Cotes 
says it was undoubtedly^^ic/tertV. He was able to make out the chain 
ferment of Streptococcu s bombyces characteristic of that disease. He 
adds that Mr. Mackenzie's description of the symptoms, even if the 
ferment had not actually been made out, would leave no room for doubt. 
Mr, Ootes adds : " I am particularly interested in finding this undoubted 
case of eri worms affected by flacherie, a disease which is so intimately 
connected with the fermentation of the mulberry leaf, that it might have 
been supposed that it would not affect the eri worm, which feeds on a totally 
distinct plant.** 

In amplification of the facts given above by Mr. Stack regarding 
breeding, the following passage may be given from Dr. Buchanan- 
Hamilton's account of the process pursued in Eastern Bengal : — 
"The cocoons preserved for breeding having produced moths, which 
are very beautiful, the impregnated females cling to a small twig that is 
hung up near them, deposit their eggs round it in spiral rings, and then 
die clinging to the stick. These twigs are often sold at markets, and, 
with the dead moths hanging round, make a very curious appearance. A 
breeder havine procured one of these twigs scrapes the ecfgs into a piece 
of cloth, which he lays on a wide-mouthed basket which is supported at 
some distance from the floor in one end of his hut. The egs^s are soon 
hatched, and the worms are daily supplied with fresh leaves, and kept clean. 
The worm grows rapidly, and when ready to spin, some twigs are put into 
the basket to assist its operations. The cocoons that a*'e to be spun are 
thrown into boiling water, and the threads of from five to six are wound 
into one by means of the common silk-reel of Bengal. This forms a 
coarse, rough thread of a dirty white colour, and totally destitute of the 
silky lustre. A seer of 96 sicca weight (iT^ftJ^fc) of this thread is worth 
fronj annas 12 to Ri, but it is very seldom sold, and the people who keep 
the insect in general rear no more than is just sufficient to make cloths 
for their own family. The cloth last very lone, owing to which quality it 
is probable that' some use might be found for this material in our manu- 
factures at home.*' 
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Prodnctioii of Silk. 

This may be discussed under the following headings taken from Mr. 
Stack's note : — 

''Thb cocoons.— The dimensions of a fulUsized cocoon are about i^ 
inch in length by } inch in diameter. The cocoon without the chrysahs 
weighs five grains. It is destitute of floss. Its proper colour is white, but 
a large proportion of the cocoons are of a dark brick-red colour, for which 
it is difficult to account. Mr. Hugon, after noting that the colour of the 
niature worm is either dirty white or dark green, adds — 'The white cater- 
pillars invariably spin red silk, the green ones white.* However this may 
be, it is at least certain (that worms of the same brood, fed on the same 
leaves, will produce dark and light cocoons indifferently. The dark colour 
can be pureed away by boiling the cocoon in alkali water. It is said that 
in some places where cocoons are sold the white cocoors are sorted out, 
and command a higher price. There seems to be reason to believe that, 
with proper care in providing the worms with suitable shelter for spinning, 
the proportion of white cocoons could be increased, and the quality also of 
the silk could be improved. Mr. O. H. Lepper, who in 1872 attempted 
the experimental cultivation of the eri worm in the Lakhimpur district on 
a considerable scale, found that darkness in the place of spmning was a 
favourable condition. Some cocoons spun in a wine-case nearly filled 
with loose shreds of newspaper, and with the lid closed, proved to be 
perfectly white and exceptionally good." In subsequent experiments 

Performed by Mr. Mackenzie it was found that by careful selection and 
reeding, the size of worms and cocoons could be greatly increased, and 
the tendency to the objectionable red colour eliminated. 

" Mode op Cardino & Spinning.— In preparing the cocoons for 
use, the first step is to destroy the life in the chrysalis. For this purpose 
exposure to the sun during one or two days is usually sufficient, and this 
is the method preferred by the cultivators, as enabling them to keep the 
cocoons longer, and avoiding the discoloration which is caused by fire. 
When fire has to be employed, it is applied under bamboo trays upon 
which the cocoons are placed. Cocoons intended for immediate use are 
boiled for two or three hours in an alkaline solution of the ashes of the 
plantain-stem in water, which serves the double purpose of killing the 
chrysalis and softening the cocoon. Usually, however, the cultivator keeps 
his cocoons until he has a stock sufficiently large to make it worth his wnile 
to begin to spin. He then boils them in the solution described above ; or 
the ashes used may be those of grass, rice-straw, or the stems and leaves 
of the castor-oil tree, or of various other plants. In this way cocoons 
several years old, if they have been kept uninjured, can be softened and 
rendered capable of spinning. After tnis process, the cocoons are opened, 
and the chrysalis is extracted ; they are next washed white, slightly 
kneaded in the hand, dried in the sun, and are then ready for use. 

** Rbblino. — The eri cocoon has been successfully reeled in Italy, and 
experiments have shown that it can be reeled in India, but the only 
method employed by the cultivator is that of spinning off the silk by 
hand. At the time of spinning, the empty oocoons are placed in an 
earthen bowl containing water, with which a little cow-dung is sometimes 
mixed. Each cocoon is taken up separately, and the silk is drawn of! in 
a coarse thread, nearly as thick as twine. Uniformity of thickness is 
rotighly preserved by rubbing the thread between the finder and thumb, 
and in this way also new cocoons are joined on. It is said that six 
spinners can spin about 4 chitaks (8 ozs.) of thread in a day, consuming 
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thereby some 1,200 to 1,500 cocoons. A seer (2ft) of empty cocoons will 
yield about three-quarters of a seer of thread." 

In a letter to the Agri.-Horticultural Society (February 1843), Wr. 
George Eveleigh stated that he had succeeded to reel this silk by simply 
placing them in lukewarm water. He attributes his success to his haj^ing 
ted the worms occasionally on mulberry leaves and given them leaves at 
all times in as moist a state as possible. " This/' he say?, "appears much 
to increase the growth of the worms, .... and the silk appears 
ffreatly improved both in quantity and quality, and there appears to be 
less deposit of the resinous matter in the silk, which is therefore more 
easily wound." 

Much doubt may be admitted as justifiable as to the desirability of 
attempting to reel this cocoon. Modern uses of the silk have rendered its 
utilisation quite possible and advantageous by being carded and spun. A 
far greater difficulty lies in inducing a sufficient cultivation. 

Value op the cocoon, thread & cloth. — It may be instructive 
to give Mr. Stack's original statement on this subject, and to follow with 
Mr. Darrah's more recent remarks. 

"Cocoons prepared in the manner above described are sold at R2i to 
R3 per seer of about 3,600 cocoons, but the waste cocoons out of which 
the moth has been allowed to make its way (khola cocoons) can be had at 
about one-fourth of this rate. Pierced $ri cocoons sell in Calcutta at R60 
to R70 the maund (82ft). Cocoons containing the desiccated chrysalis 
sell at the rate of 1,200 to 1,500 the rupee, or about 9 annas per seer of 
700 cocoons. These prices, however, are liable to great fluctuations, and 
it must not be supposed that there is anything like a fixed rate for 
cocoons. They are nowhere offered for sale in open bazir 5 and whether 
they can be procured in the villages or not depends very much upon the 
character of the season. If the brood has been a plentiful one, the super- 
fluous cocoons are for disposal ; if not, the cultivator will not part with 
those which he has reserved for his own use. The value of the thread 
varies from R4 to R7 per seer, and the most important fabrics woven from 
it are waistcloths (dhoti) and sheets {hor kapor). The latter are large 
pieces of cloth, about 6 to 7 yards long, by 4 to 4! feet in width, and their 
price varies from R7 to R20, according to quality. The cloth is often 
extremely coarse, and of a dark colour and open texture, but it is always 
very durable, and the texture grows closer by wearing, as the nap or floss 
rubbed off the thread serves to fill the interstices. A superior piece of 
€ti cloth, on the other hand, is nearly as white as linen, and fine enough 
to make a travelling dress for a lady. One excellent quality of these 
fabrics is their exceeding durability. An ordinary bor kapor is reckoned 
to last thirty years.** 

Commenting on the above Mr. Darrah writes that while in 1884 
empt}r or pierced eri cocoons sold in Assam at R50 to R60 a maund. 
the price ruling at the present date is rarely under Rioo, the better and 
whiter cocoons often fetching R 150 a maund. *' The reason of this rise 
in price is the p^eater demand in England, and the cause of the greater 
demand is the discovery of machinery adopted for utilising the cocoon. 
It must be remembered that the cocoon practically cannot be reeled, 
it must be spun, and it is only within recent years that spinning machin- 
ery has been improved sufficiently to enable a proper use to be made of 
the intractible €ri cocoon. The sort of material required is thus described 
by a merchant engaged in the manufacture of spun silk : 'The class of 
silk called spun silk is made by a comlnng and carding process out of 
the refuse of thrown silk and out of cocoons that are damaged and not 
wifidable, also out of pierced cocoons, as we name those from which the 
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moth in the order of nature has escaped. It is in this latter condition 
that I think wild silks should be found somewhere in India, and this is 
what I principally want. I do not wish to wind such silk, but to spin it 
into fine thread. It is no matter how broken and rough it may look or 
how much it is knocked about, torn, or crushed. I only want it as free as 
possible from the dead bodies of the worms and of such foreign matters 
as sand or branches. It will not look like silk at all till the gum and dirt 
are boiled and worked out of it. You observe I ask nothing" from India 
that requires skilled labour or machinery. Eri I like best for its whiteness ; 
I believe it breeds frequently, but I do not believe any amount of cultiva- 
tion could get thrown silk out of it,— I mean of course to be of any com- 
mercial value.* " 

Thb Fibrb. — Its thickness is ^^^ of an inch when taken on the out- 
side of the cocoon, and y^W in the mner part. The average value of the 
fibre may be stated to be from 12 annas to one rupee per 2jft. Mr. T. 
Wardle obtained, in 1879, through the Government of India, yoflb of tri 
cocoons : he had them carded or dressed and spun, and reported that he 
knew of no silk better adapted for spinning. " The staple obtained from 
the first draft's operation is glossy, long, and very fine. Its fineness is 
owing to that of the ultimate fibre. It is about one-half finer than tasar 
silk, although not more than two-thirds as fine as the Bengal mulberry- 
fed silk of Bombyz mori or Silk of Commerce. The after or shorter drafts 
are also of much importance as showing the economising of the shorter 
fibres after the longer ones have been removed. These are used for less 
important manufactures than the long staple. Nothing is wasted in the 
modern mode of spinning. The )rarns made of these fibres are of great 
regularity and fineness, proving this silk capable of uses for spinning and 
weaving purposes to an unlimited extent." 

Outturn of Silk. 

•*In the absence of any large markets, and indeed of any regular 
trade in either the thread or the cloth, it would be quite useless to 
attempt to conjecture the probable outturn of eri silk in Assam. An 
estimate of 25^ cwt. (35 maunds) has been furnished for the produce of 
Kiimrup, 177 cwt. (242 maunds) for Darrang. and 205 cwt. (280 maunds) 
for Nowgong, but the latter district probably produces less eri than 
either of the other two, and the estimates may be regarded as mere guess- 
work. In no district does the produce do much more than supply local 
wants. A trade in cocoons, to the extent of 400 or 500 cwt. yearly, has 
sprung up between GoSlp4ra and Calcutta, whence the cocoons are 
shipped for England. They are said to come chiefly from Upper Assam. 
The cloth which finds its way to the shops of the Marwari traders is by 
them exported to Bengal. The mountaineers of Bhutan who visit the 
plains in the winter carry away with them a considerable quantity both 
of cloth and yarn. The quantity of cloth is estimated at 2,000 pieces, 
while the yarn is dyed by the Bhutias and woven into gaily-coloured 
coats and striped cloths, some of which find their way back to the baz^s 
of Assam. The value of the silk thus exported from the three Bhutia 
fairs in the Darrang district last year was returned as R43,ooo, and prob- 
ably we may allow as much more for the Bhutia trade in Kimrdp. 
As regards its use in the province, however, the general opinion is that 
the native eri is bein? supplanted by cotton goods from England. It is 
alleged that the cloth is procurable with more difficulty now than fornjer- 
ly, and it is certain that the price has risen greatly within the last thirty 
years. If we go back so far as fifty years, we find the yarn selling for 
R2 a seer in 1834. There is, however, reason to doubt whethier eri 
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was more easily procurable then than it is now, and perhaps the rise 
of price is chiefly to be explained by the influx of money which has 
accompanied the development of tea cultivation. It is impossible to say 
whether the actual outturn is less or greater now than at any former 
period. There is no natural obstacle to an increase of production to^any 
imaginable limit.'* 

In the article which appeared in the Catalogue of the objects shown 
at the Calcutta International Exhibition (1S83-84), the writer gave the 
following facts on the subject of the annual outturn of eri silk. These 
oassaees are here republished in amplification of the above passage from 
Mr. Stack's note, since no more recent information has been brought to 
light :— 

In Assam, about 54,ooo!b of eri silk, in the raw state, unreeled, can be 
obtained annually from the districts of Kimrup, Darrang, Nowgong, 
and Lakhimpur, and about :jo,ooo!b from the Jaintia hills. In Goai- 
pira and Sibsaear, the production of silk is earned on to a very limited 
extent, chiefly for home consumption. In Cachar the silk is worked up, 
for their own use, by the hill tribes in almost every village of the hills m 
the northern parts of that district. From Sylhet no information has been 
furnished, but here, as well as throughout Assam, the necessary food of 
the eri worm grows in abundance. 

In Bengal, the Dinae'epur district can supply about 13 maunds of 
eri cocoons annually in the winter. In Rangpur about 30 to 35 maunds 
are produced, but it is difficult at present to obtain anv supply, as the 
Natives are unwilling to sell the cocoons ; they prepare therefrom cloths 
for their own use. In the Bogra and Julpi^uri districts the silk is worked 
up for home consumption only, the quantity produced being about 18 
maunds of cocoons in Bogra and 40 to 50 maunds of thread in Julpieuri. 
In the Darjiling Terai about 10 to 12 maunds of cocoons could be 
annually obtained. In the Chittagong district a small quantity of the 
silk is produced, and the thread is made into twine for fl shine purposes 
and sold to the extent of R500 annually in the local bazars. In Purneah 
the worm is reared to a very small extent for the silk, which is used in 
home consumption only. In Gya the silk is worked in certain wild tracts. 
In Shahabad the quantity produced amounts annually to about ^,ooofik. 
In Pooree the worm, though entirely neelected, is common, especially in 
the Khurda estate ; and in this latter place if a demand arises a new 
useful industry could easily be opened to the Natives. 

(The above facts regarding Bengal appeared oripnally in an oflicial 
communication from the Benc^al Government in April 1880.^ 

Dyeing of Eri Silk.— Under this head it is necessary to have recourse 
to Mr. Wardle's little book on The Wild Silks of India, and to relate in 
his own words the result of his careful, comprehensive experiments : — 

"The dyeing of eri silk much resembles the dyeing of Tusser, 
Whether owing t6 the flatness of its fibre, or to the nature of its sericine, 
it is far behind mulberry silk in its natural affinity for dye-stuffs. Heat 
and the media of mineral salts, however, are the principal agents in 
bringing the fibre into a dye-receiving subjection. ♦ • ♦ The dyeine 
baths have to be much stronger in tinctorial matter than those for mul- 
berry silks. It follows, therefore, that there is an unavoidable increase 
in the cost of dyeing eri silk, as is also the case in Tusser silk, and to 
about the same extent. Probably I shall not be far from accuracy in 
stating that eri silk requires twice as much dye^tutf as mulberry silk, 
thereby causing the dyeing to cost considerably more. The eri cocoons 
beine of two kinds, some oTthem rust colour ana others white, cannot be 
dyed into pale colours without bleaching, which again adds to the cost of 
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dyeing. It bleaches very well with the bioxide of barium process, and 
takes excellent colours in pale tints afterwards. For dark shades bleach- 
ing is not necessary, nor would it be necessary for paler shades in silk 
spun from the white cocoons if they could be kept separate from the 
bjown ones. • ♦ * I have succeeded in tmpartinc^ a variety of colours 
to this silk which leave little or nothing to be desired. As far as I can 
leam» I believe this is the first time in Europe that m silk has been 
white. *' 

THE MUGA SILK-WORM. 

(For Tasar lee pp. 96-161 ; for Eri, pp. 162-174.) 
Thb MttoA OR MttNOA SiLK-WoRM (Anthefsea Assam). 
Vera. — Minga, mitga. Ass. 

Habitat. — This insect is met with chiefly in Assam, but it extends east 
to the Naga hills and the mountains of North Burma, including Sylhet 
and Cachar, and south to Tipperah. In Cachar and the Naga hills it 
is not known whether or not the cocoons are even collected, although, in 
some districts, they are quite plentiful. In his Hand-book of the Indian 
Wild Silks, Mr. Wardle g^ves a map for muga silk, in which he shows 
it to be found, in addition to the above localities, far away to the west in 
Dehra Dun, and across the Peninsula at Dhurrumpur in the Bombay 
Presidency. This is apparently founded upon a remark made by Oaptain 
Hutton that it is met sparingly at Dehra Diin ; but in the text of his 
work Mr. Wardle makes no mention of these localities. Hampson, in 
the Appendix below {p. 237), gives the distribution of this species as from 
Kangra to Assam. 

Extent op Cultivation.— The m^ga silk-worm is, to a certain 
extent, domesticated in Assam, being reared in houses, but it is found to 
produce better and more productive cocoons when allowed to shift for 
itself on the trees around the cultivator's house. It is stated to have 
five broods a year. The breeders of Upper Assam annually import their 
seed cocoons from Kimrup, all attempts to successfully perpetuate the 
species in domestication having failed. Breeding cocoons cost Ra per 
thousand. 

Mr. Stack says the name muga is derived from the amber colour of 
the silk, and is frequently used to denote silk in general, so that eri muga 
means eri silk, kuikuri muga, tasar silk, and so on. The eenuine muga 
is distinguished by the title sumpatia muga or silk yielded by the worm 
that feeds on the lum-leaf. Mr. Stack adds : " It is a multivoltine worm» 
and is commonly said to be semi-domesticated, because it is reared upon 
trees in the open air ; but in fact it is as much domesticated as any 
other species, being hatched in-doors, and spinning its cocoon in-doors, 
while ciuring its life on the tree it is entirely dependent on the cultivator 
for protection from its numerous enemies. '' The Jorhat district of Assam 
may be said to be the most important region in the production of muga 
silk. 

Historic Recoixl8.^It is probable that the earliest account of this 
silk is that datine from 1662 in connection with Mir Jumla. Qeog;heg;an 
says that the earUest definite notice of it is that given by Dr. Buchanan* 
Hamilton. Then there followed Oaptain (the late Qeneral) Jenkins' 
more detailed account (Jour. Agri.'Hort. Soc, Ind,. Feb. /5?j), and still 
later that by Hugon & Heifer {7our. Asiatic Sac., Beng., VL, 43 (1837)- 
Mr. O. Brownlow {Jour. Agri.'Hort. Soc, Ind, XIIL, 39^^'$) 
^ives some useful information on muga, espectaMy on the subject of the 
identity of the wild insect of Cachar with the domesticated condition in 
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Assam. The valuable statement which will be found quoted below, from 
the pen of the late Mr. Stack (formerly Director of Land Records and 
Agnculture in Assam), may be said to be an amplified and in some 
respects greatly improved version of Hugon & Heifer's paper which 
appeared originally in the journal o/tht Asiatic Society of Bengal, 

Food of the Worm. 

The worm is described by Sir D« Brandis {Indian Forester, K., jj) and 
by Mr. Hugon and other authors as feeding on the following trees : — 

1st— Cimiamomam obtusifolium. Sees, 

Ram'tempat, Beng. ; Patichanda, Ass. 

The mugci silk-worm sometimes feeds upon the leaves of this tree 
2nd— Cylicopodaphne nitida, Meissn, 

Kotoloah, Ass. 

This is most probably the kontuloa referred to by Hugon. 
3rd — Michelia Champaca, Linn. 

Champa^ or champaca, Bbno. ; Titasappa, Ass. ; OtUia champ, Nbp. 

Captain Jenkins says the muga silk-worm feeds upon this tree, but 
there is very probably some mistake regarding this statement, the species 
found upon the champa being most probably quite. distinct from the ordi- 
nary ntunga, 

4th— Machilus odoratissima, Nees, 

Sum, Ass. ; Kawala, HiNd. ; Dingpinfrwait, KhaSia. 

This is the chief plant upon which the muga silk-worm feeds. It 
grows gregariously, forming forests, and is often cultivated around villages 
to feed the worm. 

5th— Symplocos gnuidiflora, WalU 

Bumroti, Ass. ; Afoai soom, Phbkial. 

A handsome tree or large bush which Mr. Maivn says is sometimes 
used to feed the munga (muga) silk-worm. Two other members of this 
genus are employed as food iot the small yellow silk-worms [eri), vis,, S. 
cratoegoides, Ham.t and S. ramosissima. Wall, Could it be possible that 
Mr. Mann mistook large eri worms for the munga^ for it would seem un- 
likely that the munga feeds upon anything but laurels. 

6th— LitsoM dtrata, Blume, 

Adakuri, edenkuri, msmenkuri. Ass. 3 SiUimber, Nbpal ; Terhilsok, Lbpcha. 

In Assam the leaves are largely used to feed the muga silk-worm ; in 
fact, this tree is next in importance to the sum for this purpose. With 
regard to the species of Litscea (»Tetnuitheni), it is not quite clear if the 
vernacular names have been given correctly. If stialu is synonymous 
with adakura, they refer to L. poljantha, ^uss. 

Sir D. Brandis makes no mention of the champa tree being used in 
Assam to feed the muga worm, while Oaptain (the late General) Jenkins 
says : '* The silk produced from the worm feeding upon this plant gives 
the finest and whitest silk, used only by the Rajah and great people, and 
is called champa-pattea mdnga. The thread is sold at from Rii to R12 
a seer. With the exception of this plant and the species of Symplocos 
referred to above, the muga silk-worm seems to feed entirely upon species 
of laurel. This is a somewhat remarkable fact, which of itself circum- 
scribes the home of the mtega worm, and removes that insect in a marked 
degree from all the other silk-worm moths. One could hardly imagine a 
creature which displays so decided a preference for dry, evergreen, aro- 
matic leaves, ever taking to any other kind of food, and there would, from 
that fact alone, seem some doubt regarding the champa tree as a source of 
food for the mdga worm. There is, in fact, every probability that the cham* 
^tfi^eeding worm (if such exists) is a perfectly distinct species, and mnce it is 
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reported to yield the finest munga silk, it seems highly desirable that 
special attention should be given to this subject. It is the more probable 
that this may be found a correct con;ecture, since up to within a few years 
the Antheraea mezankuri was supposed to be the same species as the com- 
mon munga, Mr. Hugon places the champa^redxed m4nga on a par 
with the meaankurit and regards both as 50 per cent, finer than the ordi- 
nary tndnga, Hampson, it will be seen by tne Appendix, accepts A. m*- 
zankiiri as a synonym for A. assama. 
7th— Litssea polyantha, Juss. 

Sualu, Ass; Haura, Cachar ; Bolbek, Garo. ; Bieda, gwa, singraf^ marda^ 
kerauli, patoia. Hind.; Mendah, kari, leja, Gondi. 

Upon the aromatic leaves of this plant the muga silk-worm is stated 
to feed in Assam. 
Sth—Litsoea salicifolia, Roxb. 

Digloiti, Ass. ; Sempat, Nrpal ; Diglilaii^ Mbchi. 

An evergreen tree of the Eastern Himalaya and East Bengal, upon 
the leaves of which the muga silk-worms are sometimes fed. 

Since the above remarks on the food of the miS^a silk-worm appeared 
in the Catalog^ue of the Calcutta International Exhibition, Mr. Stack has 
furnished the following facts regarding the subject :— 

The SMm-tree ( Machilus odoratissima) constitutes its favourite food ; but 
in Lower Assam it is extensively bred on the sudlu (Tetrantheni monope- 
tala). The leaves of certain other forest trees— the dighlati (Tetran- 
thera glaaca), the pdtichanda (Cinnamomom obtnaifolinm), and the bam» 
roti (Symplocos grandiflora) — can be eaten by the worm in its maturer 
stages if the supply of its staple food begins to fail ; but the sum and the 
sudlu are the only trees upon which the worm yielding the ordinary muga 
silk (as distinguished from champa and mesankuri^ which will be mention- 
ed hereafter) can be permanently reared. The sum-led worm is consider- 
ed to yield the more delicate silk, and sudlu trees on the edges of sum 
plantations are generally left untouched, thouerh small plantations oi sudlu 
only may occasionally be met with. It will thus be seen from the paran- 
thesis abo\'e, that Mr. Stack has, as the writer anticipated, isolated the 
champa and mssankuri insect from the ordinary muga, as special forms 
assumed by the insect when fed on these trees. His account of this 
subject will be found in the concluding paragraph of the present article. 
Rearing of the Worm. 

The following account from Mr. Stack's Silk in Assam gives the Alain 
facts on this subject that have up to date been published : ^ 

"Number op broods in a year.— Five successive broods are dis- 
tinguished by vernacular names roughly denoting the months in which the 
worms are bred and spin their cocoons. These are the kdtia brood, in 
October— November ; the Jdrua in the coldest months (December — Feb- 
ruary); the jethua in the spring; the akarua in June — July; and the 
bhddia in August -September. But it is only in a few parts of the Assam 
Valley that this regular succession of broods is maintained. The aharua 
and bhidia broods are reared chiefly in the district of Kdmrup, whence 
cocoons are exported for the kdtia brood in Upper Assam. In Darrang 
and Sibs^gar the only broods for use are the kdtia^ jdrua, and jethua ; 
while in l^khimpur only the jdrua and jethua are generally in fashion. 
The worm is said to degenerate if bred all the year round in Upper 
Assam ; and another reason for the discontinuance of breeding in the 
summer is that the sum forests are flooded by the rains, the watching of 
the worms becomes more troublesome, and losses increase. Hence the 
breeders of Upper Assam generally go down to Kimrup or Nowgong to 
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bay cocoons at the beginning of the cold season. Occastonally, a bhddia 
brood of inferior quality is reared in Sibsigar on a high-lying patch of 
sum land. Even in Jorn^t, the centre of the cultivatbn of the muga 
silk-worm, one-fourth oi the breeding cocoons, it is estimated, are import- 
ed from KImrup. The price of cocoons thus purchased varies from two 
to four rupees the thousand, accordinsr to the supply. Sometimes the 
worms themselves are sold, at the rate of lOo to >5opcr rupee. 

*' Trbatmbnt op cocoons for brbbdimo.— The cocoons intended 
for breeding are placed in trays of woven bamboo, and hung up safely 
within the house* The period of the chrysalis lasts about a fortnight in 
the warm months, and three weeks or a few days longer in the cold 
season, when the room in which the cocoons are kept has to be warmed 
by a fire, and they are sometimes suspended near the hearth. 

** If the cocoons are kept in a covered basket, the moths are allowed to 
move about inside it till the day following" their emergence ; but where 
open trays are employed, the female moths, recognisable at once by their 
bulkier body, are immediately tied by a thread passing round the thorax 
behind the wings to single pieces of straw, which are hooked on a line 
stretched across the room ; or several moths may be fastened in this way 
to a bunch of straws 18 inches long by one in diameter. Straws black 
with smoke are usually selected, from a notion that the colour helps to 
reconcile the moth to captivity. The male moths are left free, and some 
of them make their escape into the open air, but the majority remain 
attached to the females. Any deficiency in the number of males is sup- 
plied by placing the females outside the house in the evening, when un- 
attached males will discover and consort with them. A song chanted by 
the cultivator is supposed to attract the males on such occasions. Each 
female produces aoout 250 eggs in three days, and the life of the moth 
lasts one or two days longer, but eggs laid atter the first three days are 
rejected, as likely to give birth to feeble worms. 

•* Growth of thb Worms.— The pieces of s'.raw, with the eggs depo- 
sited on them, are carefully taken down and placed in basket covered 
with a piece of cloth. The room in which they are kept is heated by a 
fire in winter, or the eggs may be laid in a place warmeo by the sun, but 
not directly exposed to his rays, the heat of which would prove destruc- 
tive. They ought to be kept in the dark as much as possible. The 
period of hatching lasts from seven to ten days, according to the time of 
year. In the summer months, it is not necessary to keep the eggs in-doors 
at all, and they can be placed on the tree at once, with due precautions, 
however, against sun, rain, and dew i and even in the winter a small 
proportion of the eggs may be placed out unhatched, together with the 
young worms. Generally, however, the worms are hatched in-doors. 
*0n being hatched ' (says Mr. Hugon) 'the worm is about a quarter of 
an inch long; it appears composed of alternate black and yellow rings. 
As it increases in size, the former are distinguished as six black moles, in 
regular lines, on each of the twelve rings which form its body. The 
colours gradually alter as it progresses, that of the body becoming 
lighter, the moles sky blue, then red, with a bright gold-coloured ring round 
each.* The worm passes through four moultings, known respectively as 
chaiura, duikifta, tinikota, amd maiki-chdl-kdia. The full-^rown worm, 
when extended in the act of progression, measures about 5 inches long, 
and is nearly as thick as the torefinger. Its colour is green, the under 
part being of a darker shade, while the back is light green, with a curious 
opaline or transparent tinge. Excluding the head and tail, the body is 
composed of ten rings, each having four hairy red moles, with bright 
gold bases, symmetrically disposed round its edge ; a brown and yellow 
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stripe extends midway down each side from the tail to within two rings 
of the head, and below it the breathtng-holes are marked by a series 
of seven black points; the head and claws are li^ht brown, the holders 
dark green, with black prickles, the tail pair widening above into green 
circles enclofflng a large black spot Two sizes of the full-grown worm 
are distinguished. The horbhogia is 5 inches lone, the horuhhogia 
somewhat shorter $ and a similar difference is observed in the size of the 
cocoons. It is not necessary that the worms should complete their 
growth on a single tree. If the leaves be exhausted, they descend the 
trunk till they are stopped by a coil of straw rope, or by a band of plan- 
tain-leaves, which serves to arrest them till they can be ^fathered and 
transferred to another tree. This may be done either by simply placing 
them on the trunk and leaving them to crawl up (and if so treatai it is 
said they will refuse to ascend a tree which has already been stripped of 
its leaves), or by means of a triangular tray, which is pushed up at the 
end of a long bamboo, and hooked on to one of the upper branches. The 
latter is also the method employed in putting the young worms on the 
tree for the first time. Young trees are preferred to begin with, and 
generally trees from three to twelve years old are considered the best. Old 
trees are avoided, as they harbour ants, and the moss on their branches 
impedes the movements of the worm. The worms feed from at>out eight 
o'clock in the morning till near noon, and again from three till sunset. 
During the intervening hours they descend the trunk to bask in the sunf 
and at ni^ht they take shelter under the leaves. A droppin^j^ sound like 
that of lieht hail is heard under the tree at feeding^ time, and is caused by 
the pea-nke excrement {Idd) of the worms, whidi is constantly falling to 
the ground. 

" Enbmibs and Disbasbs. — During their life in the open air the worms 
are exposed to the attacks of various enemies, among whom the crow 
and kite are the most persistent and destructive, but the sdksdkia, or 
wandering pie, by day, the aziola, or 'little downy owl * (pesa), and the 
\ar^e frugivorous bat {bandali) by night, are also to be dreaded. The insects 
which do most damage are the wasp, the ichneumon fly, and a red ant 
called dmrulif but the latter is dangerous to the worm only in its earlier 
stages. The result of a bite is a blackness extending from the injured 
part over the whole body, which gradually withers away. The cultiva- 
tors wage war against the ants with fire and hot water, or skewer bits 
of fish on the trunk to attract them and prevent them from ascending the 
tree ; the pellet-bow is used against birds by day, and a tall clapper of 
split bamboo, pulled by a string from within the watcher's hut. serves 
to frighten away nightly marauders ; but with all th^ precautions the 
losses by theft are considerable. This constant watching becomes very 
troublesome, especially in the months of inclement weather, and is usually 
left to the children and old people, where there are any in the family. 
Continued heavy rain is apt to wash the worms off the trees, but they can 
shelter themselves under the leaves against passing showers, and, in fact, 
light rain in October and November is considered favourable to the 
growth of the winter brood. A hailstorm is the greatest calamity of all, 
for it not only kills numbers outright, but so weakens others that they die 
before maturity, or spin imperfect cocoons, and the weakness is even said 
to be transmitted to the moth, should any emerge. The w(wms, finally, 
are subject to a disease called • the swelling ' (phula^rS^), for which no 
remedy is known. In Upper Assam this epidemic occasionally destroys' 
the worms on acres of sum forest together, and even where the mortality 
is less wholesale, the silk-producing power of the survivors is found to be 
impaired. The worms often die 08 in large numbers without any swdling 
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or other external symptoms, merely ceasing to feed, and perishing apparent- 
ly of inanition, and in this case also the yield of silk from the survivinjg^ 
portion of the brood is poor. Apart from these causes, a difference is 
said to be noted in the productive powers of worms of the same breed. 
It is alleged that some worms can be distinguished as destined to die im- 
mature : these are called hahoya and bisa ; others, called phutuka, spin 
cocoons yielding an imperfect quantity of silk. 

**TnB SPINNING OP THB CocooNS. -The period from hatching to 
maturity varies from 26 days in summer to 40 days in winter. The moult- 
ir^s are completed about a week or ten days b^ore the end of this term. 
There is no difficulty in discerning when the worm is ready to bc^in its 
cocoon, because it invariably descends the tree to the edge of the plantain- 
leaf band, and there remains motionless, grasping the bark with its 
holders only, while the forepart of the body is raised and thrown sliehtly 
back. Another sig^ is said to be a peculiar sound yielded by the body 
when lifirhtly tapc^. Worms which show these symptoms are removed 
at nightfall, or if left over night they beein to make their preparations for 
spinning in a roll of g^rass tied round the tree for that purpose. Being 
carried to the house, the worms are there placed on a bundle of branches 
with the dr)r leaves attached, or in a basket with a bundle of leaves sus- 
pended over it, into which the worms crawl. From four to seven days are 
spent in spinning the cocoon. 

'* A complete cycle of the insect lasts about 54 diays in the warm months 
and 81 days in the cold season. The maximum and minimum periods are 
shown in the subjoined table :— 

Mininroni Mazimum 
days. days. 

Hatching 7 10 

As a worm 26 40 

Spinning cocoon ...... 4 7 

In the cocoon 14 21 

As a moth (up to laying eggs) ... 3 3 

Total • 54 81 •' 

Transitions in thb porm k size op thb Worm, Cocoon, & 
Eoos.— " On being hatched this caterpillar is composed of alternate black 
and yellow ring^s, but as it grows older the black bands are reduced to 
black spots or moles in regular lines, on each of the twelve rines which 
form the body. As it matures, the colours chang[e still further, the main 
colour becoming light gfreenish-yellow, with brilliant red moles, each 
haying a eold edge around it and four sharp prickles and a few black 
han-s. When full grown it is about 4 inches long. The ^gs are 
hatched in 10 days, the moths remsuning within the cocoon for 10 to 30 
days. 

*• The cocoon is fawnrcoloured, large and thin, devoki of the curious 
sospensor so characteristic of the tatar cocoon. The short period of 
letharey does not necessitate so much care in the construction and protec- 
tion ofthe chrysalis as is displayed by the instinct of the tasar worm in 
the formation of its cocoon/' 

Prodactioii of Silk. 

On this subject Mr. Stack furnished the following particulars :* 

" The Cocoons.— The m4ga cocoon is in size about 1} inches long h\ 

one inch in diameter. Incolour'it is a golden yellow ; but there are usually 

a number of dark cocoons in every br<x)d, for which no satisfactory reason 

can be asdgned. The diffo-ence does not seem to be due to any of the con- 
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ditions of food or breeding. A large proportion of the dark cocoons which 
come into the market; however, are no doubt to be accounted for by 
discoloration in the process of firing. Boiling in alkali water is the 
method employed to restore dark cocoons to their proper colour. With 
the living chrysalis inside, the cocoon weighs about 66 grains, with the 
dead and dned chrysalis 2^\ grains, and the empty cocoon from which 
the moth has made its escape weighs 6 erains only. The ordinary sell- 
ing-rate for cocoons with the desiccated chrysalis is Ra the thousand, but 
they can often be bought in the villages for 700 to 800 the rupee. The 
waste or perforated cocoons from which the moth has escaped can be had 
for about R2 the seer, containing nearly 3,000 cocoons. There is, how* 
ever, no regular market for cocoons, and persons wishing to procure a 
stock must visit the villages where the worms are bred, and make their 
own bargain with the cultivators, and waste m^a cocoons do not seem to 
be easily procurable by any artifice. 

•* Rbblino.— The silk of the muga cocoon is reeled. The life in the 
chrysalis havinfi^ been destroyed by exposure to the sun, or by fire, the 
cocoons are boiled in an alkahne solution. When required for use, their 
floss is plucked off, and they are placed in a pot of warm or cold water. 
Two pereons are employed, one to take the silk from the cocoons, the 
other to reel it The former brings together the filaments of silk from a 
number of cocoons, varying from 7 to 20, and hands them to the reeler, 
who rubs them into a thre£l by rolling them on his thigh with the palm 
of his right hand and the under part of the forearm (which usually suf- 
fers more or less from the operation), while with his left hand he turns the 
fly-wheel of the primitive reeling apparatus that stands beside him, an 
axle turning in the notches of two uprights, with the aforesaid wheel at 
one end, or often merely a cross-stick in the middle to serve the purpose 
of a fly-wheel. In this way, the whole of the cocoon can be unwound, 
except the innermost layer next to the chrysalis. The thread is reeled ofiE 
on the axle, in skeins of about half a seer at a time. The Quantity of 
silk yielded by the cocoons varies according to the brood. The cold-weather 
brood gives the least, and is usually reserved for breeding, only the infe- 
rior cocoons being spun. The Htia SLudjeikua broods yidd the most silk. 
A thousand cocoons of the jdrua brood will ^rield about 3 chitaks of 
thread, and of the kdtta or jtUiua brood 3 to 4 chitaks. 

** Opinions dififer as to whether old cocoons can or cannot be reeled. 
The cultivator does not usually keep his cocoons so long as a year, unless 
he is accumulating a stock very slowly. But it would seem that reeling is 
practicable up to two years at least, and that, if carefully kept, cocoons 
of even four or five years old can be reeled, and will give silk in no re- 
spect inferior to that yielded by fresh cocoons. The experiment, however, 
is one which is not often made. 

*' No part of the mUga cocoon is rejected as useless : the floss plucked 
off before reeling, the silk of the shell immediately surrounding the chry- 
salis, and the cocoons kept for breeding, after tde moth has forced its way 
through them, though unfit for reeling, are spun by the hand into a 
coarser kind c^ thread, called * waste ' or era^ wnich is used for mixing 
with eri thread, or is woven by itself into rough but warm and durable 
fabrics. 

* •* The price of muga thread varies, according to qualitVf from R8 to 
R12 per seer. The latter is the ordinary rate in Sibs^ar bazdr at 
present. In 1876 1 find the price quoted as R7. Waste mAga thread 
can be bought for R4 the seer. 

" The cloth woven from mdga yarn has a bright yellow colour and a 
pretty gloss. It stands washing much better than other silks, keeping 
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gloss and colour to the last. It is usually sold in pieces about 5 yards 
K>ng by 4 feet broad, and the price varies from Ri-8 to R 2 per square yard. 
*' A curious tradition is preserved of the khesa^ or 'raw ' muga silk, which 
used to be manufactured in the days of the Ahom kings. The worms 
intended to yield this product were kept alive for three days after com* 
f4etk>n of their growth, without being allowed to spin their cocoons. The 
remit is said to nave been the accumulation of the silk fibre in the body 
gf the worm. Their heads were then plucked off, and the bodies thrown into 
a vessel of warm water, and the ends of the fibres being extracted, the 
silk was reeled off in the ordinary way. This kind of silk was reserved 
for the exclusive use of royalty. " 

Thb Fibre.— The soft loose fibre from the inner part of the muga 
cocoon is "thrown^'' in Assam, into a sim[)le kind of yam, and in this 
condition it is largely exported. The fabrics made from it are worn by 
the middle class, the 9ri silk fabrics by the poor. The outer fibre is 
^^^^ T^)n$ 1*^^^ *i^ diameter, and bears a strain of 2^ drams, while the 
inner fib^ is y^j^, and will support ^ drams. The tension of the outer 
fibres is about one inch to the foot, while the inner fibre is about 1} inches. 
The fibre is not only much finer than the tasar silk, but it is round, like 
that obtained from the mulberry-fed worms. It will show the difference 
between the munga and tasar silks to give here the measurements of the 
latter so as to allow of comparison :— 

From edge to edge of the tasar fibre, Mr. Wardle says, the diame- 
ter is T^TJ^^ P^rt of an inch taken from the outer fibres, and from the inner 
fibres yjfjj ; the former bear a strain of 7 drams, while the fine and uni- 
form fibres from the inner layer of the cocoon bear as much as 8 drams. 
The thickness of the tasar fibre is about ^^ part of an inch. 

The mulberry silk-worm of Bengal produces a fibre ^^^ part of an 
inch in diameter for its outer fibres and y^^^ for its inner. 

Mr. T. Wardle in a lecture read before the Silk Conference held in 
connection with the Colonial and Indian Exhibition of 1886, at which Sir 
E. O. Buck presided, said that embroidery was carried on in India on a 
great scale. The l^atives ladies of Assam decorate in this way presentation 
garments, and the turbans of Dacca which find their way to Arabia are 
embroidered, he said, with a silk that " I feel sure, will, one day, be in con- 
siderable demand in Europe— I mean the silk produced by the worm 
of the Anthema aasama, tne muga silk-worm. It was not known to 
the English until recently that any of this silk was exported. '* 

Markets and Extent of Production. 

There is no large market where either the cocoons, the thread, or the 
cloth can be purchased wholesale, but cocoons and thread are to be pro- 
cured in small quantities at most of the petty village fairs in the milga-' 
producing districts, and some stock of cloth can usually be found at the 
head-quarters stations, particularly in Sibs^gar and its two sub-division- 
al stations of GoUghit and Jorh'dt, the latter of which, in the days of 
native rule, was the grand centre of the silk industry of Assam. The 
Marwari traders pick up silk in the villages, and the cultivators also 
come in occasionally, as their needs impel them, and sell to the traders 
m their shops; it is altogether a casual kind of commerce, fluctuating 
greatly from year to year, but never attaining any regular flow or con- 
siderable demensions. The export of muga, unlike that of eri, is prin- 
cipally in the form of thread, which goes to Calcutta for local consump- 
tion, or for export to the Persian Gulf; it is too dear for the English 
market, though the Calcutta prices are quoted as low as R6 to R 1 1 per 
seer. 
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'' Muga is less widely spread than erit and the annual outturn is prob- 
ably less ; but there are no means of estimating its amount The out- 
turn of the Sibs^gar district is supposed to be 205 cwt. (280 maunds) of 
silk (only half the leased 5«m-Iands being assumed as actually under 
muga cultivation); that of Darrang is shown as 8 cwt. (11 maunds), and 
of Kimrup as 15 cwt. (20 maunds), though Darrang produces more than 
K^mriip; but these estimates are quite untrustworthy. Sibsdgar is the 
great mifg^a-growing district of the Assam Valley; next to that, the 
south-western [>ortion of the Manealdai sub-division, and the western 
part of Kimrup to the south of the Brahmaputra, where the Rani 
mauza especially is celebrated for supplying breeding cocoons to Upper 
Assam. il/M^-breeding is also carried on to a considerable extent in the 
closely populated tract in the centre of the Kimrup district north of the 
Brahmaputra. There is a ^ood deal of muga cultivation in Lakhimpur, 
where the 5«w-tree erows wild in great pronision ; and the more closely- 
peopled mauzas of Nowgong also contrioute largely to the stock of muga 
in the province. The worm seems to be unknown in Sylhet and Cachar, 
while the hil) districts do not produce the trees on which it feeds.*' 

Hugon wrote in 1834 that ** M^ga forms one of the principal exports 
from Assam. The average quantity passed at Goilp^ra durine the last 
two years that duties were levied was 257 maunds, valued at ^50,054. It 
leaves the country principally in the shape of thread, most of it goin^ to 
Berhampore ** " The total quantity that leaves the province may, 1 think, 
be estimated at upwards of 300 maunds.*' "The quantity produced in 
the province may be reckoned at 600 to 700 maunds." 

"Outturn per acre of swui-trbbs. — Various estimates have been 
made of the quantity of silk yielded by the worms fed on an acre of trees. 
Mr. Hugon reckoned 50,000 cocoons yearly per acre, yielding more than 
12 seers of silk, in value R60, and as there were then 2>ooo acres of 
f«m-trees in Nowgong, the :otal produce of that district in 1837 would 
appear to have been 600 maunds, or double that of Sibsigar at the 
present day. The Sibs^gar estimate, however, rests on the hypothesis of 
18,000 cocoons per acre, giving 3 seers ot thread. The ^eat discrepancy 
between these two calculations would appear at first sight to point to a 
remarkable falling of! in the productivity of the worm, but it is probably 
to be explained by other causes. The number of trees assumed per acre, 
for instance, makes a substantial difference in the result. The dibslgar 
mauzad^s return the average number as 80, whereas in the plantations 
of Lower Assam a quarter of an acre sometimes contains a larger number 
than this. Mr. Hugon, indeed, estimates 4,000 cocoons to a seer of silk, 
against the modern Sibsigar estimate of 6,000; but it is more probable 
that both guesses are inaccurate than that the muga cocoon has decreased 
in size by one-third during the last half-century. As regards the total out- 
turn of the Assam Valley, the earliest information we have is that record- 
ed by the chronicler of Mir Jumla's invasion in 1662, who remarks that the 
silks are good, but that the people produce little more than they require 
for use. Mr. Hugor>says that the price of muga thread rose from R3-8 to 
R5 per seer in the three years ending with 1837, and since then the price 
has doubled, but we cannot infer a diminished production from this fact 
alone. The trade was no brisker in Mr. Hugon's time than it is now. 
Merchants requiring silk were obliged to make advances to the culti- 
vators. Coming down to the present day, it is impossible to say with 
certainty whether the cultivation of m^ga has declined or not, but if the 
general opinion of the country be accepted, it must be believed that a 
large failing-of! has actually taken place. The area of 5i#iyf-bearing lands 
rented from Government in the Sibsigar district was 15,907 acres in 1876, 
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against 12,393 acres in 1 881, and in Lower Assam also patches of 51^111 
plantation, evidently intended for the breeding of silkworms, will often be 
found lying unused On the other hand, there is ample room in the 
Assam Valley for the extension of mdga cultivation. The virgin sum 
forests of Lakhimpur are capable by themselves of sustaining millions of 
worms, if the industry should ever receive that quickening impulse of which 
it stands in need." 

It would seem probable that the facts given above by Mr. Stack re- 
garding the production of this silk, review not only the statements made 
by Hugon but those made also by Hopkinson. The latter writer, while 
Chief Commissioner of Assam, stated that the sum forests of that prov- 
ince covered some 34,000 acres, of which 18,000 were assessed and yield- 
ed a revenue of R28,ooo. By far the greater portion of the assessed area, 
he informs us, was then in Sibsdgar district, and gave employment to 
48,000 person, who, however, were not employed wholly on muga silk 
rearing. The outturn, he adds, was estimated at ioo,oooflx 

Champa & Mezankuri Mngm. 

Mr. Stack writes as follows on the forms of muga silk:— "An 
accc'unt of mmga silk would not be complete without a few words on 
the two varieties assumed by it when the worm is fed on the champa (or 
more properly chapa) and the metankuri or adakuri (Tetranthera polyan- 
tha). Chamfa sillc seems to be quite forgotten now. It is described as a 
verj- fine white silk, which used to be worn only by the Ahom kings and 
their nobles. MeMankuri silk is still to be procured, but with great diffi- 
culty. In 1 88 1 there does not seem to have been a single piece obtainable 
in Jorhit. One of the reasons alleged for this falling-off is that the new 
rules restricting clearances in the forests are unfavourable to the growth of 
the mesankuri tree. This tree springs up spontaneously in abandoned 
clearances, and it is in this early shrub-like stage that it is fit for the worms 
to feed on. In its second year, the worms f^ on it give coarser silk ; in 
the third year, the silk is hardly distinguishable from the common muga. 
Thus, the mature tree is quite out of the question, and as the mesankuri 
is never cultivated, forest clearances were the only places where the 
breeders could look for young trees. When fed on the mesankuri^ the 
muga worm spins a fine silk of almost pure white, about thrice as valu- 
able as the common muga, in fact the most costly of all the silks of 
Assam. The thread was selling at R34 the seer in Jorhat in 188;^. This 
silk is altogether an article of luxury." Captain Hutton upholds the view, 
vis., that Moore was in error when he assigned the mesankuri cocoons to 
a separate species from the ordinary muga ; and, as already remarked, this 
opinion is also held by Hampson and most modern entomologists. 

TRADE IN SILK & SILK-GOODS. 

In a Report on the Proceedings of the East India Company regard- 
ing the Trade, Culture and Manufacture of Raw-silk, published in 1836, 
we are told the transactions of the Company in raw-silk were " inconsi- 
derable in extent before the middle of last century." Until the establish- 
ment of regular places for its preparation, under the management of their 
own servants, the East India Company, in common with other Europeans 
who then had factories in India, or resorted there for the purpose of trade, 
provided their investments by purchases in the market, or by contracts 
with Native dealers and others. The chief places then producing silk were 
Cossimbazar, Commercolly, and Rungpur. Tavernler wrote of Bengal 
silk in the seventeenth century that a village in the kingdom of Bengal 
(KAnmbizar) can furnish 20,000 bales annually, each bale weighing 100 
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livers of 16 ounces. The Dutch generally took, he says, either for Japan 
or Holland, 6,000 to 7,000 bales olit, and they would have liked more, out 
the merchants of Tartary and of the whole of the Mongol Empire opposed 
their doing so. It is aifficult to see how Tavernier was able to get the 
figure of total production, but his remarks show the importance of the Ben- 
gal mulberry silk trade during his time and his notice of it is perhaps the 
earliest direct reference by a European writer. The description of silk ex- 
ported from Bengal by tne English and Dutch Companies was of the kind 
now known by the technical term of *' Country wound," being drawn from 
the cocoons and reeled into skeins after the crude manner immemorially 
practised by the Natives of India. That kind of silk was suited for but few 
of the articles then manufactured in England, the chief consumption being 
for sewing-silk, buttons, and other small articles of haberdashei^, etc. Its 
inequality induced the Company to endeavour to improve the methods of 
reehng, and, accordingly, in 1757 they sent out to Bengal Mr. Richard 
Wilder on a mission "to examine into the causes of the defective quality 
of Bengal raw-silk ; for which purpose he was directed to proceed to 
Cossimbazar (at thai time the Company's chief factory in Bengal) in 
order that he mieht be on the spot where ttie raw-silk was produced/' In 
another part of the present article the chief historic facts connected with the 
effort to iniprove the reeling and to produce a better quality of silk will be 
found briefly reviewed. It does not seem necessary, tnerefore, to do more 
here than to add that from 1757 ^^^ modem export trade in silk may be 
accepted as dating. In 1768 so g^reatly had the trafllic advanced that the 
Court of Directors informed their Indian representatives that they looked 
" to the increase in raw-silk chiefly, for the means of bringing home their 
surplus revenue, the importation being a national benefit and the con- 
sumption being far less hmited than that of manufactured goods.'* 

In Milburn's Oriental Commerce (published 181 3) there occurs a most 
instructive article on The Rise (^ Progress of the Silk Trade. It deals 
with the silk of all the world ; but more especially that of India, China, 
and Japan, and therefore it would perhaps be superfluous to reproduce it 
in its entirety. It is a review of all the proceedings of the East India 
Company and of the various political and social influences in Europe that 
fostered or retarded the growth of the silk trade. From that article most 
modern writers appear to have drawn largely, and as the work is by no 
means readily accessible, it may be as well to give here an abstract froip it 
(by way of mtroduction to the Indian trade), of the various passages, in 
chronological order, which deal with the silk of this country : — 

1621. — " Previous to the commenoemeDt of the trade between England and the 
East Indies, England was dependent on Turkey for the silk consumed in her mana- 
factures. Raw-silk was, therefore, considered as the article of most consequence, and 
great exertions were made, and expense incurred, in forming establishments in 
Persia, with a view of securing a certain and regular supply fiom thence for the use 
of the manufactures in England. Mr. Munn states the importatbn to be io7,i4o]b» 
which cost in India fs. per lb, and that the selling price in England was 20s, He also 
states that many hundreds of people were constantly employed in winding, twisting, 
and weaving silk in London ." 

t68o. — ''The Turkey or Levant Company began to complain about this period ol 
the East India Company, on account of the great quantities of silk they imported by 
way of the Cape of Good Hope, which had formerly been imported solely Uom 
Turkey. They made a formal complaint to the King on the subject, in which they 
stated their exports to amount to £500,000, consisting principally of woollen manu- 
factures and other English wares; in return for which thev imported raw-silk, 
galls, drugs, cotton, &c, all of which being manufactured in the kingdom, afforded 
br^ and employment to the poor. On the other hand, they statM that the East 
India Company exported much bullion, with an inconsiderable Quantity of cloth ; in 
return for which they imported a deceitful kind of raw silk, which was an inevit- 
able destructwn to the Turkey trade. It was also stated at this period, that the 

S. 2122 



Digitized by LjOOQIC 



Products of India. 



185 



and Silk Goods. 



(G. Wah:) 



SILK. 



Company had sent to India throwsteiv, weavers, and dyers, and had set op a manu- 
facture of sflk which, by instructing tiie Indians in these manufactures, and by 
importing tham so made, tended to impoverish the workinR people in England. 

** The East India Companv's reply was to the following effect : That with respect 
to the Turlcsy Company's objections to the importation of raw silk it is essential to 
the good of the kinj^dom that since their importation of it, the silk manufactures have 
increased from one to four. With respect to the quality of the India raw*silk, it is 
the same as with all other commodities, some good, some bad, and some indifferent. 
With respect to the sending to India throwsters, weavers, sind dyers, the whole is a 
mistake, exceotin^ only as to one or two dyers usually sent to Bengal, and to no 
other part of India : and this for the nation's, as well as the Company's, advantage, 
especially as to plain bbck silks, generally exported again.' This defence was 
(deemed satisfactory, and the complaints of the Turkey Company were dismissed." 

/6^.— ''The trade with India being at this time carried on by two rival Com- 
paai^ there was such an excessive importation of the various kinds of East India 
and China wrought silks, and the prices were so reduced, as to occasion great loss to 
the importers; and it interfered so much with the home manufactures of silks as to 
occasion gpreat discontent among the manufacturers throughout England, more parti- 
cularly in London, where they became very outrageous, and carried their violence so 
far as to attempt to seize the treasure at the East India House, and had almost 
succeeded in it, hut were in the end reduced to order. 

** The great cheapness of Indian silks occasioned the wear of them to become 
almost universal throughout England : to remedy which, an Act was passed for 
encouragiiur the home manufactures, which enacted, ' that from Michaelmas, 1701, all 
wrought suks. Bengals, and stufh mixed with silk or herba, of the manufacture of 
Persia, China, or the East Indies, should be locked up in warehouses till re-export- 
ed ; so that none of the said goods should be worn or used, in either apparel or 
furniture, in England, on forfeiture thereof, and also of ^aoo penalty on the person 
having or selling any of them. ' 11 & 13 Will, iii. Chap. 10." 

t749. — '* The duties on raw-silk imported from Chma were now reduced to the 
ame duty as Indian raw-silk, and with a view to encourage the growth of silk in 
America, a law was passed admitting it to be imported, duty free, if properly certi- 
6ed to be the growth and produce of the British Colonies. 

''The following accounts of the quantities of raw silk imported, and from what 
parts, with the remarks thereon, are prradpallv extracted from the reports made by 
the East India Company at various periods on tne subject of the silk trade. 

"The silk imported into Great Britain in this year, and from whence was as 
follows :«- 



Flanders • 
Spain and Portugal 
Straits • • 



lb 

1,407 

3,5^4 

«4,897 



Italy .... 
East India (including 

China) . 
Turkey 



lb 
36,301 

43»876 
133,894 



forming a total of 331,9391b, by which it appears that the imports from Turkey were 
more than one-half from the East Indies and China less than one-fifth, and from Italy 
less than one-sixth.'* 

/7tii5.— "From 1751 to 1765, the silk imported from Bengal rose, on an average, 
to about 80,340 small pounds of 16 ounces each per annum ; and no doubt but the 
quantities from other parts increased in an equal, if not a superior, degree of pro- 
portion. 

" When the Company obtained possession of the Ben^ Provinces, it was judged 
expecBent to extend their commercial concerns, with a view of realising the surplus 
revenues of India. The article of raw^silk appeared the most eligible for the interests 
of that country \ first, as affording the means for extending cultivation ; and, secondly, 
1^ creating aaditkmail employment for the natives. In 1766. there was an iipport of 
195,637 small lb: and, on an average of the five succeeding years, from 1767 to 
1771, it increasea 337,630 small lb per annum. But as the quality of the article was 
of the kind at present known b^ the technical term of " Bengal wound " or silk reeled 
in the rude ana artless manner immemorially practised by the natives of that country, 
it was suited but to a few articles of home manufacture, the principal consumption 
being in sewing silk, buttons, twist, and other artkles of haberdashery, of compara- 
tively limited demand. The market by these increased imports became so over- 
charged as to cause a redactkin in the price 1 the silk which in 1765 sold at 275. per 
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great lb sold ia 1771-72 at 185. 6d, per great lb, notwithstanding the sales in these 
periods fell short of the imports by i7i«8o79>. 

" Experience having thus shewn that the article had been pushed to its utmost 
extremity without e£Eecting the desired end, a plan was next sug^ted for introducing 
into Bengal the mode of winding practised in the filatures, or wmding-houses of Italy 
and other parts of the continent; which, if carried into execution, might create an 
opening for a still further consumption, by its becoming a substitute for some of the 
silks of Italy, Turkey, and Spain, to divers of the maninacturing branches of which, 
in its then state, it was not applicable. This plan on being maturely considered 
was deemed sufficiently eligible, and the needful measures were taken for carrying 
it into effect. 

" Although the first consignment of filature-wound silk reached England in 1772, 
et it was not till 1775^ that the new mode could be considered as in full operation. 
in the intermediate period much time was unavoidably taken up in erecting buildings, 
fitting up furnaces, reels, &c., and in instructing the natives, who are most scrupu- 
lously averse to innovations of every kind; to which, above all, may be added, tnat 
the country was recovering but slowly from the calamitous effects of a most dreadful 
famine, which swept off millions of the lower class of inhabitants, and occasioned a con- 
siderable defalcation in every species of its productions. From these causes the im- 
ports of silk from Bengal^ from 1772 to 1 775, the filature included, as will appear from 
the tables of silk imported, were so circumscribed as not to exceed, on an average, 
187,4941 small B>, by which the price came round to about 24s, per great fb, which in 
general may be considered as about its iair level. 

*' The new mode of winding being now sufficiently established, and the country 
recovered from its enfeebled state, the meditated competition took place, and was 
pursued with such energy and effect, as ^litically to answer for the most sang^uine 
expectations, although tne issue commercially, from a variety of concurring circum- 
stances, was unfortunate in the extreme. From 1776 to 1785 the imports from Bengal 
appear to have been, on an average, 560,283 small ft, while those from Italv, Turkey, 
etc., did not exceed 282,304ft. Durin$r this period the raw-silk was provided by con- 
tract, and by which the Company sustained a loss of ^884,744. 

"Ihe result of this successful effort was quickly seen in the declension of the 
trade from Aleppo, Valencia, Naples, Calabria, and other parts; from many of which 
that formerly furnished very considerable quantities, not a single bale was imported 
for many years; so that, generally speaking, the silk manufactured in England is now 
furnished from the northern provinces of Italy, Bengal, and China. 

" The following is a statement of the quantities of raw-silk imported into England 
from Bengal ; the quantities sold ; the prime cost thereof, including duties, freight 
and charges ; the ssue amount thereof, the discount deducted ; and the loss sustained 
by the East India Company for ten years previous to the abolitions of the system of 
supplying it by contract : — 





Imported. 


Sold, 


Total of 






Sbaso 






Prime Cost, 
Duties, 


Sale amount. 
Discount 


Loss. 


!<• 






SmaU ft of 


16 ounces. 


Freight and 
Charges. 


deducted. 






ft 


ft 


£ 


£ 


£ 


1776 


515,913 


3",55i 


409,851 


365,653 


44,198 


1777 


563*1 3 » 


547,045 


440,877 


323,03* 


117,846 


1778 


602,964 


589,245 


472,114 


325,505 


146,609 


1779 


737,560 


596,343 


421,899 


299,053 


122,846 


1780 


235,216 


574.065 


288.933 


217,599 


7»,334 


1781 


785,673 


553,863 


629,438 


481,584 


147.854 


1782 


77»6io 


292,141 


64,160 


56,752 


7.408 


1783 


611,071 


592,831 


480,515 


388,233 


92,282 


1784 


. I,i49»394 


486,336 


874,097 


779,6^6 


94,471 


1785 


324,307 


576,175 


252,617 


212,721 


39.896 


TOTAI 


. 5,602,829 


5,119,595 


4,334,501 


3,449,757 


884,744 
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"Previous to the year 1786, the Compan/a investments of raw-silk were chiefly 

Provided by contract. Under this system, particularly in the earlier part of its estab- 
shment, the most flagrant abuses prevailed: the €k)mpany's interests were sacrificed: 
the manufacturers were oppressed ; and, as a natural result, the goods were furnished 
of debased qualities, and at extravag^t rates of cost. 

'*ln 1782, during Mr. Hastings' administration, the evib before alluded to re- 
ceived a partial check ; but it was reserved for the wisdom of Lord Comwallis' Coun- 
cil, seconded by the active superintendence of the Board of Trade^ appointed by His 
Lordship under a new establishment, to effect that radical reform wnich has since 
happily been introduced into every branch of the Company's commercial concerns. 
In short, by abolishing the mode of provision by contract and substituting in its room 
that of agencr corruption has ceased $ errors have been corrected; the manufacturers 
have been reeved; the fabrics have been restored; and goods of the choicest de- 
scription have been supplied at genuine and reduced rates of cost. The benefits which 
have resulted to the Comoany from the success of His Lordship's measures, as far as 
they regard the article under consideration, are conspicuously exemplified by the state- 
ment, which follows hereafter, of the cost, amount sales, &c., in the years 1 786 to 
1803 indusve. 

** The era of the commencement of the cotton fabrics upon an enlarged scale may 
be dated about the year 1787; and although, since that time, it will be seen that the 
imports of silk from Bengali have fallen considerably short of what they were in former 
periods, it will also be found that they have been more than equal to what the market 
nas required. The issue of the sales is an infallible test for ascertaining the 
quantum of demand. It appears that in the five years commencing 1783 and ending 
1 787 the Company sold 2,437,384 small fi>. And m the subsequent five years, vi#., 
from 1788 to 1792, only 1,693,784 small B) a quantity less by one-third ; and the trade 
was at so low an ebb, that though the average quantity of Bengal silk sold was 
338*757 small ft, it was stated that no reduction of price would add a single ounce to 
the consumption. With respect to the imports from China, it will be seen that the 
quantities sold in the last five years were, on an average, 320^26 smalt lb." 

t793, — ** The French Revolution gave a severe check to commerce. Its influence 
wasfdt not only in England, but in every market upon the Continent. A general 
alarm prevailed; mercantile transactions were in a great degree suspended, and 
manufactures in general were nearly at a stand. The silk trade participated largely 
in this scene of distress, and experienced a more than ordinary depression. Great 
nnmbers of weavers were out of employ ; the buyers were loaded witn a heavy stock 
of silk upon hand ; the East India Company had a large quantity in their ware- 
houses unsold ; and the imports in the approaching season were expected to be con- 
siderable. Under these drcumstances a memorial was presented to the Company by 
the trade, requesting that the September sale of 1793 might be altogether dispensed 
with. The Company's exigences were too pressing to admit of this request being 
complied with; but, with a view of affording the buyers every relief within their 
power, it was agreed to postpone the sale for four months. At the end of that 
period no favourable change having taken place, the Company, from their increasing 
difficulties, found themselves under the unavoidable necessity of forcing the' market. 
A sale was made, and the silk actually disposed of; but at such reduced rates, that 
the loss upon the quantity sold on February 25, 1794, was ^'47,746. 

** With a view of guarding against future losses, and of enabling Bengal to avail 
herself of the advantages she was found in a capacity to derive from the increased 
produce of raw silk, the CompaUy proposed the measure of causing the surplus 
quantity of silk beyond what the markets could take in its raw state, to be thrown 
into organBtne in England, for the purpose of its bdng brought into use as a substi- 
tute for part of the thrown silk imported from Italy ; and upon consulting some in- 
tellifT^nt persons in the silk line, tnere seemed good reason to conclude that it would 
be found sufficiently adapted to the warp of ribbands. An experiment wa.«« therefore 
made ; and although.^e issue was in every respect encouraging and satisfactory, 
and the leg^ality of the Company's proceedings were strongly combated by those 
interested in the imports from Italy, yet there were many persons in the trade 
deddedly hostile to the undertaking, and who confidentiy pronounced it was im- 
possible it could ever be brought to answer. Amon^ the various objections that were 
urged, it was asserted, in a memorial from the silk merchants addressed to the 
Lords of Trade, 'that as Benp^ raw-silk had, in the general opinion, attained its 
atmo^ possible state of perfection, it could only, when worked into organzine, be 
used, in a few articles of the silk manufacture; that in most others, from its irre- 
mediable deficiency of staple, it could not be substituted for Italian organzine and that 
the attempt to introduce it into a more general consumption would produce the 
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greatest discontent and tumult among the journeyman weaverf, particularljr oC 
Spitalfiddy who univemlly reprobated ifisngal organzine.' The obiect was* however, 
too important, and the prospect too flattering, to be hastily abandoned. Further 
trials were made, and in proportion as the article became more known, and the views 
oC the Company were better understood, much of the prejudice that had been excited 
against the measure, subsided. 

y The quantities of thrown silk, imported into England in the under-mentioned 
oeriods, appear to have been as follow, of which at least nineHenths have been from 



In the to years 1776 to 1785 inclusive on an average per annum 
In the 5 years 1786 to 1790 ditto ditto 

In the 2 years 1 791 to 1792 ditto ditto 



SmaUft. 
393,918 
391*746 
453*535 



** The silk, when thrown, is used for the warp in the manufacture of ribbands and 
broad goods, in each branch of which the consumption is considered nearly equal. 

*'\n 1796 the reputation of the article was so far established that a great number 
of the most eminent houses in the various branches of silk manufacture presented to 
the Court of Directors a memorial, dated L.ondon, February 5, 1795, of which the 
following is a copy : — 

** 'We, the undersigned silk manufacturers understanding from the reports pub- 
lished by the East India Company, that the Bengal Provinces are caiMible of furnish- 
ing a more abundant supply of raw-silk than hitherto, are of opinion, if due attention 
is paid, in the first instance to reel the same of proper sizes, that, after making a due 
provision for singles, trams, and sewing silks, the surplus, by being thrown into 
organzine in this country, can be succnsf ully brought into use in our respective 
manufactories to a very considerable extent lin lieu of part of the thrown silk 
prssentlv supplied from Italy. Consklerin^, therefore, the measure now carrying on 
Dy the East India Company as highly biudable, and meriting every degree of support, 
we trust they will jiersevere in the same with firmness, bemg well convinced tMt it 
cannot fail of proving highly beneficial to the national interests. 

** 'Ftrst, by pving to a country which makes part of the British dominions,^ the 
advantages desirable from the production of a commodity which forms the Imuus of 
one of the most important of the national manufactures. 

'^'Secondly, by creating employment at home for a numerous class of our poor, 
particularly women and children in the throwing of it into organzine. 

"'Lastly, by affording a large and more certain supply to the manufacturers in 
general, it may have a tendency to lower the prices of the raw matorial, and in future 
to shelter the silk market from the alarming fluctuations that have repeatedly taken 
place, and probably increase greatly the general consumption of the silk-manufac- 
turers.' 

''Thus pointedl3r called upon by the principal consumers, the weight of whose 
testimony was sufficient to silence all doubts with regard to the propriety of the 
measure, the Company sent directions to the Bengal Government to extend their 
consignments to 4,000 bales per annum. Instructions were also forwarded, require 
ingthem to pay the most unremitting attention to the quality; means were also 
tu»estedfor remedjring exiting defects, and samples were transmitted for their 
guidance in regard to sizes : in consequence of which, the quality has in general been 
in a progressive state of improvement, and in some instances has arrived at such a 
degree of excellence, as to nval the most perfect productions of Italy. 

*' In consequence of this improvement, the use of Bengal organzine has not been 
confined merely to the warp of nbbands but it has been intniduced with equal success 
in Sarcenets, rlorentines^ modes, handkerchiefs, velvets, &c. ; and Ben^ raw and 
thrown silks in their present improved state are fully competent to most of the 
material and extensive purposes to whk:h the raw and thrown silks of Italy have 
hitheoio been exclusively applied ; and if they could be furnished in sufficient quan- 
tities, they would supplant at least three-fourths of the silks at present drawn from 
Italy." 

/^Oi.— " It appears that from the period the measure of throwing Bengal sHk 
Into organMtng was resorted to, in 1794 to 1803, a period of ten years, there were 
thrown 1,453 bales, or rather more than 140 bales per annum; and that this quantity 
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sold at the sales for ^368,^5, the whole of which sum would have gone to the ag- 
grandisement of Italy. This sum may be thus divided :— 

. ^ i 

Bengal benefited in the prime cost, or* in other words, in the 
manufacture and culture . • • . • • • 124,711 

And the remainder, which is thus appropriated, is added to the 
riches of the country, vijr., the charge of throwing which 
gave emplovment to the industrious poor . , • • 7^**^ 

In freight and duties which benefit navigation and assist the 
revenue 35,066 

And after deducting from the sale amount 5 per cent, for the 
charges of merchandise which are principally labour • • 1 3*4^0 

it yielded the Company a profit in the last five years of 
^28,688, from which deducting a loss in the former five 
years of £1,6^7$ leaves a net gain oft 27,031 



Total 



. 268,395 



"The following is an account of the quantities of raw-silk imported into Great 
Britain from Bengal. China, Turkey, and all other places, in the thirty years, 1773 
to 1802 inclusive, likewise the quantity of thrown silk imported during the same 
period:^ 



Ybar. 



1773 
»774 
»775 
1776 

"777 
1778 
1779 
17S0 
1 781 
1782 
1783 
1784 
1785 
1786 
1787 
1788 
1789 
1790 
1 791 
1793 
1793 
«794 
«795 
1796 

«797 
1798 

1799 
1800 
iSoi 
i8oa 



Raw Silk imported by Great Britain. 



Bengal. 
I. 



Sman 
145»777 
2i3>549 
208,881 

5i5,9«3 
56«,i2i 
602,964 
737*560 
235,216 
7«5.«73 

77,610 
611,071 
149.394 
324f307 
252,985 
178,180 
305.965 
427,263 
320,826 
373.503 
380,107 
736,081 
521,460 
380,352 
347,936 

92,204 
353*394 
644,819 
583,086 
444,862 
242,809 



China. 
II. 



Italy and 
Turkey. 
111. 



lb|SmaIl lb 
203,401 
276,781 
167,229 

244.839 
221,902 
266,678 
234.906 
301,300 
301,301 
79*735 

24I,»07 
100,602 
98,930 

59,551 
366,878 
313,183 
357,033 
316,005 
303,539 
104,830 
165,435 
99*356 
154,590 
13,968 
78,520 
136,196 
63,604 
93,385 
131*335 

75,5^ 



Small ft 

187*099 
330,933 
372,782 

5 '5,335 

3^o,64o 

133*636 

850 

844 

33^78 

37*894 

140,866 

363,419 

345*330 

333,175 

»85*9«3 

148,932 

148,583 

"94*974 

394,103 

358,500 

1 10,376 

44*911 

8«,579 

19,045 

4*058 

11*455 
40,339 
62,364 
179,009 



Other 

Parts. 

IV. 



SmaUib 

6,190 

3,610 

13*380 

33,048 

43,45 i 

13,558 

•30,503 

309,557 

388,906 

178,084 

139,758 

74.688 

35,996 

35,101 

31,583 

33*207 

23,881 

25*953 

38,288 

45,881 

8,3 16 

17,501 
"0,995 

107,683 

91*494 
241,295 
520,594 
117,862 

193*503 

193*395 



Total. 
V. 



Small lb 

543,467 

713*873 

662,272 

1,398,035 

1,178,114 

1,013,836 

1,103,819 

445*617 
1,701,058 

373*313 
1, 1 33,803 

1*587.103 
694*453 
569,813 
753,634 
790,376 
856,748 
757,758 
909*433 
889,318 

1,020,008 
683,338 
736,416 
487,631 
266,276 
730*885 

1,240,832 
833*572 
831.964 
692,801 



Thrown 

silk 
imported. 



Small lb 

234*906 

428,978 

4i»*895 

454*414 

396,543 

186513 

383*042 

487*678 

443*384 

331,685 

495*303 

406,468 

344*251 

361,448 

389,381 

306,640 

393,258 

SoSfios 

470,195 

436,875 

241*955 

330,978 

336,995 

398,948 

401,662 

402,917 

467*349 

333*717 

275.149 

396,210 



Total of 

raw and 

thrown 

silk 

imported. 



Small lb 

777,373 
1,142,851 
1,074,167 
1,752,449 
1,574*657 
1*199*348 
1,486,861 

933*295 
2,144,442 

704,998 
1,618,005 

1*993*571 
1,038,704 
931*260 
1,142,005 
1,096,916 
i,350/x}6 
1,365,763 
1*379*638 

1,336,193 
1,261,963 
1,014,306 
1,063,411 
886,579 
667,938 
1,133,802 
1,708,181 
1,167,389 

1*107*113 
1,089,011 
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••The greater part of which is consumed in the manufactures, as will aopear from 
the following accounts of the quantities of the different kinds of raw and thrown silk 
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exported in the years 1790 to 1796 inclusive, bein^ three years previous to the year in 
which the war commenced, and three years after : — 









Bengal. 


China. 


Italy and 
Turkey. 


Thrown. 


Total. 




lb 


lb 


lb 


fb 


lb 


1790 


i « • • 


43.500 


10,758 


15.285 


20,064 


89,607 


1791 






36,456 


8,309 


21,847 


22,428 


88,940 


1792 






13,406 


5,310 


15,798 


10^79 


45.093 


1793 






19,397 


3,572 


5»590 


2,607 


31,166 


1794 






61,989 


7>5o3 


13,643 


24.385 


107,519 


1795 






39»547 


3,622 


11,640 


27,425 


82,334 


1796 .... 


70,113 


7,279 


11,289 


38,927 


127,608 



'* The exports in 1796 were to the following places: Russia 24,9640), Holland 
299ft, Germany 10,5771b, Italv 1,0071b, GibrsUtar 3,oS4lb, Turkey 9448^ and the 
remain in {f 86,733ft to Ireland." 

*' From the establishment of the agency system in Bengal, which took place in 
1786, till 1803, the Company's investments of raw-silk in generaJ have been productive, 
as will appear from the following account of the prime cost, including freight and 
charges m each^ year; the sale amount in England during the same period, and the 
profit or loss arising in each of the above years :— 





Prime cost 








Season. ' 


including 

freight and 

charges. 


Sale 
amount. 


Profit. 


Loes. 


1786 


£ 

192,898 


198,507 


5,609 


£ 


1787 . 










133,795 


145,712 


11,917 


•%• 


1788 . 










212.357 


321,888 


9.531 


... 


1789 . 










276,732 


289.271 


"2,539 


... 


1790 . 










268,790 


302,993 


34.203 


... 


1791 . 










290,159 


330,395 


30,236 


... 


1792 . 










263,902 


276,317 


"3,4«5 


... 


1793 . 










274.553 


221,329 


... 


53.234 


1794 • 










290,419 


309,743 


19,324 
2,873 


... 


1795 • 










378,512 


381,385 


... 


1796 • , 










335,3 "5 


327,427 


... 


7,888 


1 797 . 

1798 . 










262,917 


358,644 


... 


4,273 










277,990 


322,873 


1^S3 




1799 • 










324.460 


390,149 


65,689 


... 


1800 • 

1801 . 










208.969 
262,428 


297,64s 
395,410 


88,676 
133,982 


... 


1802 • 










156,502 


269,249 


112,747 


... 


1803 


195,117 


292,659 


97,542 


... 




- 


1 


^OTAl 


• 


4,604,815 


5,221,596 


682,166 


65,38s 



^leaving a net profit in 18 years of £616,781, which on an average is £34,266 per an- 
num, or about 13 per cent. 

'* During the seven years, 1786 to 1793, the provisions were made under many 
unpropitious circumstances, sucn as storms, inundations, droughts. &c., the sdlcs 
which were produced during that period yielding a net profit of £ii7,450* In 1793, 
1 796, and 1 797 there were losses ; during this penod the sUks were gradually approach- 
ing to that degree of excellence to which they have ultimately arrived. In the six 
years, 1798 to 1803 inclusive, it appears by the above statement, that the silk, which 
amounted in prime cost and char^ to £1,435,466, produced at the Company's sales 
£1,967,085, leaving a net profit of £542,S»a. on an average £9o,4i9->6s. ^d. per 
annum." 
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Sicca 






rupees. 




1795-6 


5,81,183 


1801-2 • • . • 


"796-7 


3,40,975 


i8o2-3 • • • • 


1797-8 


6,12,253 


1803.4 . . . . 


« 798-9 


6,67,300 


1804-5 . . . . 


1799-1800 . 


. i4,33»75i 


1805-6 . . . . 


1800-1 


• 10,51,957 





'^The following is a statement of the value of raw silk exported from Bengal 
exclusive of the East India Company's, in the years 1795-6 to 1805-6 inclusive :— 

Sicca 
rupees. 

13.65.882 
16,38,467 
19,10,398 
33.82,000 
30,86,491 



" Forming a total in 11 years of 1,60,70,657. of which only 40,13,177 sicca rupees 
was e xported to London, the remainder to the coasts of Malabar and Coromandel, 
^e Gulfs of Arabia and Persia, and a small portion to Pulo Pinang and places to the 
eastward." 

1810.— ''Previous to the year 1801, the private imports of raw-silk from Benral 
were very trifling,^ nor were they much extended in the two succeeding years; but the 
whole is brought into one point of view by the following account of the raw-silk im- 
porteid from Ben|^ on account of the East India Company, and that imported by 
individuals in private trade and privilege and sold at the Company's sales, in the 
years j8oi to 1810 inclusive; together with the sale amount of each, and the aver- 
age price per pound at each of the Company's sales during the same period : — 
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£ ». d. 
*' From the foregoing statements some idea may be 

formed of the profit which was attached to the 

trade in raw-silk, as carried on by individuals from 

Bengal; taking the exports from Bengal of six 

years, 1800-1 to 1805-6 inclusive, as the prime coet, 

and which amounted to Sicca R35,59,369, which at 

35. 6d. per rupee is 444f9e8 I3 6 

The sales of privilege and private tiade silk m the 

six years, 1801 to 18c 6, was .... 547,083 o o 

Leaving an apparent probt, in the period of six years, 

of 102,173 7 6 

" From whkh are to be deducted the freight, amounting to about 3 per cent., 
the premiums of msuraoce, commission, fees of office, &c. It must, however, be 
obs^ed that the above period includes the years in which the silk trade was 
very much depressed, and when much of the silk imported by indivkluals turned out 
very inferior to the Company's, being badlv worked, foul, and gouty, and partakmg 
largelv of those defects for which Beng^ silk was formerly so much reprobated." 

"k^rom the foregoing accounts it appears that 10 the thirty-five years, 1776 to 
1810 inclusive, the sale amount of the raw-silk imported from Bengal into Great 
Britain, on account of the East India Company, hi the private trade of the Com* 
mandrrs and officers of their ships, and in tne privilege tonnage allowed to individu- 
als by the Act of 1793, was as follows :— 

£ 

In 10 years, 1776 to 1785 indnsive • • • • 3>449>757 

In 18 ,» 1786 to 1803 „ • • . • 5*33i,596 

In 7 „ i8o4toi8io „ .... 3»i 15*044 



Forming a total in 35 years of 



"»786,397 



exdttsive of prise and neutral property, whkh has been, to a very trifling extent, in 
the vears 1793 to 1810 amounting to only £6,4S5''* 

*' The following is an account of the value of the raw and thrown silk imported 
into Great Briuin, exclusive of East India and China silk, in the years ending 5tb 
January, 1807-8-9, likewise of the value of the manufactured silk-goods, and raw and 
thrown silk exported during the same period, taken from the papers annnally laid 
b^ore the House of Commons :— 



1807 
1808 
1809 



Importbd. 

Raw and 
thrown silk. 

£ 
1,333,033 
711,343 
343*901 



EXPORTBD. 



Silk Raw and 

manufacture, thrown silk. 

£ £ 

833*035 99*063 

804,178 118,891 

473*078 67,053 

" It is impossible to ascertain, with any degree of corre ctn ess, the extent of the 
manufuctured goods consumed in Great Bntain ;. but from the general use of silk in 
every class of society, from the throne to the cottage, the quantity must be im- 



TOTAL. 

£ 
953,097 
933*069 
540,131 



'* Owing to the unremitting care and attention that have been for years past 
given to raw-silk, both at home and abroad, it has been progressively improving, and 
continues to improve in its quality. It has already attained a degree of perfectwn 
which it was formerly pronounced to be altogether incapable of reaching, and is per^ 
haps susceptible of still further improvements under the vigilant and active superin* 
tendence of Uie Company." 

'' The principal market whkh the English manufacturers have hitherto looked up 
to for a ver> large proportkn of this important raw material, has been Italy In the 
present shite of continental affairs, it is impossible to calculate upon events.^ Cir* 
cumstances may arise, and recourse may be nad to measures, the direct operation of 
which might tend to check or impede tne supplies whk^ have hitherto been drawn 
from that quarter. In this view of things, Bengal raw-silk has a claim not only to 
commercial, but to great political, oonsideratkn. Tkg tUep^ooted pr^udices tkai 
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formerly ^reoaiUd against it, are daily vanishing, and the article is proportion- 
obly rising in the public esteem ; but it is evident that its future success will al- 
together defend upon the degree of attention that shall continue to be paid to its 
quality. It there shall be the least relaxation on this important point, the character 
to which it has arrived by slow {nidations, wfll at once be lost, and the flatterinflf 
hopes which the Company have been looking to, of retrievinsf the heavy sums which 
have been sunk in bringing it to its present state of perfection, will be annihilated." 

The passages, which the writer has italicised above, show how tho- 
roughly the silk trade of India was understood at the banning of the 
century. The East India Company had beeun to realise that the pre- 
servation of a high quality was an essential in tne compelition with the silks 
of Europe. The statistical information ^iven will show how rapid a pro- 
gression had been made by Italy, and later on by France. Turkey had 
practicallv ceased to be of moment, but new competitors sprung into exist- 
ence, as the demands for silk widened into numerous and distinct markets. 
So far the Company had conquered deep-rooted prejudices, as the result 
of an enlightened policy. The ouality of the silk had been improved by 
the education of the Natives in the European methods of reelinif^ and by 
the introduction of superior breeds of silk-worms. All this was, however, 
recognised as contrary to the wishes and inclinations of the Indian people, 
and d^eneration was foreseen as inevitable, if at any future period the 
degree of attention, which had hitherto been bestowed on it, should be 
relaxed. The reader, who may have followed the facts placed before him 
in the various chapters of this article, will doubtless concur with the author 
in the opinion that while spasmodically and more as the result of private 
than oflScial enterprise, effort has been made to revive or preserve the trade 
of India in reeled silk, it has nevertheless seriously declined in quantity. 
But influences have for years been in operation which were destined to 
change the silk trade of India. With the advance of manufacturing skill in 
Europe, new uses were discovered for the various kinds of Indian silk. Spe- 
cial properties were also seen to be possessed by the superior silks of Italy 
and France with which India might relinquish all hope of successful com- 
petition. Hence it came about that white for forty years after the date 
of Milburn's review, the total value of the Indian exports manifested an 
apparent expansion, that result was due to the growth of a traffic in waste 
and wild silks, and not to the improvement of the mulberry worm. 
India drifted into a new trade, and did not possess the means of prevent- 
ing the revolution that was taking place. Indeed, it may be said that 
coincklent with this change in the nature of the exports, India gradually 
became a large importing country, its own mulberry plantations being no 
longer able to meet even its focal demands. That this change was 
brought about by a countless series of influences, there can be no manner 
of doubt. 

During the period alluded to, European production was also'greatly ex- 
panded, and changes in the constitution of the East India Company threw 
open to free trade the vast resources of China and Japan. These countries 
did not, however, come prominently forward until the outbreak of disease 
was feared to imperil the European supply. The alarm thus aroused tem- 
porarily revived the Indian trade, and it placed China and Japan upon a 
permanent footing. In India the point appears to have been graaually 
reached when it became no more a profitable undertaking to contend 
against climatic disadvantages, and the apathy and indiflerence of the 
Indian growers. A market had, however, been discovered for even the most 
inferior qualities and waste materials of silk, and the export in these was 
found to oe more profitable than the troublesome and expensive production 
of mulberry silk under direct European supervision. It thus transpired 
that the necessity never occurred to return in real earnest to the etidea- 
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vours towards improvement, which, at the beginning of the century, appear 
to have been crowned with the success aimed at. The Company had 
established Indian silk as a distinct factor in the then markets. But its 
policy, had it been confronted with the seriously altered state of affairs, which 
has transpired, would very probably have been similar to that pursued by 
the private enterprise, which has ruled the Indian silk trade during the 
period of direct British Government in the destinies of India. The majori- 
tv of the parties most interested in silk are now loud in their protest* 
ations. that what they want is not so much superior quality as the removal 
of the disease and f)y-pest which retard a greater production. The 
Indian silk trade, both foreign and internal, seems thus to have changed 
in every aspect, and it may be accepted as highly problematic if it is ever 
again likely to return to the position aimed at by the East India Com- 
pany, when the Indian exports overthrew the Turkish monopoly, and con- 
tested the supply to the British manufacturers with Europe and China. 
The present position of the trade may, indeed, be accepted as one of those 
often inexplicable adjustments between supply and demand which oppose 
an infinitely more formidable front than any supposed inherent incapa- 
city to change or to improvement. The interests of the Indian people, 
through the vast advances in agricultural commerce, have gradually 
been revealed as more intimately associated with other artkles of pro- 
duction than with silk. Their time and resources have been proved 
to them, as more profitably spent in other enterprises until it has ac- 
tually become no longer a paying undertaking to collect even wild 
silks. Fe»hion and the idiosyncrasies of demand generally, have proctu-ed 
to India what is practkally a new silk trade, and one which, if ever again 
lost, will leave this country with its comparatively unimportant traffic in 
reeled mulberry silk, in a position considerably lower than before the date of 
the earliest endeavours to place it among the important silk-producing 
countries of the world. The fancy cotton textiles of Europe have largely 
displaced from India, as a whole, the once extensive market for silken gar^ 
ments and have ruined the home manufactures. The demand for silk 
fabrics may be viewed as having^ survived in Burma alone, and the future 
enhancement of the production in reeled mulberry silk may be said there- 
fore to have to contend against the loss of the Indian demand, the supe- 
rior and more extensive production of Europe, Chtna^ and Japan, and the 
climatic and other disadvantages which tend constantly to lower the 
quality and hence to necessitate expensive and troublesome renewal of 
stock. Indian mulberry silk has, however, at present a distinct place in 
the manufacturing industries, due largely to its peculiar cHossiness— a 
property which recommends it for certain purposes for whioi other silks 
are not so suitable. But the major portion ot the export trade in Indian 
silk is comprised under the heading '* Waste Silk,' and although tho 
demand for the articles embraced under that designation has continued to 
increase for some years past, a change in fashion might ruin thi« feature 
of the Indian trade wittrin a few years' time. If such a calamity ever 
occurs, silk might be assigned a place among the articles of Indian export 
which are not of suflfkient importance to call for separate recognition. 
The date when waste and wild silks first began to be exported is probably 
now impossible to determine definitely. In one of the official returns oif 
the East India Company, the exports are eiven of tasar from 18 to to 
1 816 ; the first official recognition of waste snk having become an impor- 
tant item in the Indian export trade occurs about forty years ago % the ex- 
port of what was recognised as " Country Wound Silk " disappeared from 
the returns of trade in 1825, when filature, or as it was then calm Ncni silk» 
took its pku:e. It is thus probably safe to assume that the Indian export 
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trade in Raw and Waste Silk gradually assumed its present character from 
about the time India passed out of the hands of the East India Company. 
On account of the difficulty which thus exists in separating the returns 
irto the items comprised under the heading *' Raw Silk/' it may be as well 
to give here the figures collectively down to 1835 in continuation of the 
table at page i89> which exhibits the imports into Great Britain from 
1773*0 1802:— 

Statement <f the Quantifies of Raw Silk imborted into London from 
Bengal from 1803 to 1835. 



Years, 



1803 
1804 
1805 
1806 
1807 
1S08 
1809 
i8io 
iSii 
1812 
1813 
1814 
1815 
1816 
1817 
|f»i8 
1819 
1830 
1831 
1832 
1823 
1824 
1825 
1826 
1827 
1828 
1829 
1S30 
1831 
1832 
1833 
1834 
1835 



I. 

Company's 

Benpral Raw 

Silk imported. 



33^.1 89 
4»5.9"7 
460,303 
a35.a«5 
a35>984 
335*343 
116,124 
373.598 
258,953 
558,862 
831,891 
722^737 
522,810 
381,315 
373.450 
758,116 
5S3.>o5 
811,875 
817,625 
845,383 
850.668 
66o,ois 
699,230 
898.388 
926,678 
1,039,623 
1,129,710 
1,096,071 
1,030,280 
750,828 
698,851 
757*5 » 7 
721,509 



II. 
PrivatA Bengfal 

Raw Silk import- 
ed, warehoused 

by the Company, 



68,904 

205,793 
375.601 
173.308 
267,601 
53.225 
46.623 
211,120 
145*803 
433.565 
252,459 
114,239 
279.476 
398,549 
128,876 
402,860 
197,922 
259,572 
172,838 
197,235 
3'0,5»8 
271,637 
820,206 

338,635 
99i36i 
96,686 

258.044 
90,092 

64,597 

205,625 

52.129 

53.»24 

6,026 



m. 

Total Company's 
Import and Pri- 
vate Import, 
warehoused by 
the Company. 



405,093 

621,710 

835.904 

408,523 

493*585 

378,498 

162,747 

584.7«8 

404,756 

982,427 

1.084,350 

836,966 

802,286 

779,764 

502335 

1,160,976 

751,027 

1,071,447 

99*^463 

1,042,617 

1,161,186 

93».649 

9' 9*436 

1,237,023 

1,036,039 

x.J36,309 

1*387,754 

1,186,163 

1,094,877 

956,453 

750,980 

810,641 

727.535 



As at the present day, so during all the past history of. the Indian silk 
trade, the exports from Ben^fal are practically the total exports from India. 
It would, however, be now mcorrect to give the imports of Bengal silk 
into London as anvthing like approximately the total exports from India. 
During the time of the East India Company Ifidian goods were enth-ely 
consigned to London, and were distributed to other parts of the world 
from the Company's warehouses. 

The returns of trade from 1835 to 1855 are believed to manifest no 
special feature that calls for comment, and it is ^sumed that a fairly ac- 
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curate conception has already been conveyed of the rise and progress of 
the foreign trade in Indian silk. In the table below, the exports ot '* Raw 
Silk '' are earned from 1855 down to 1891 • The figures for the first nineteen 
years of that period are published in pounds sterling, and to keep up the 
comparison, those of the succeeding years have been expressed accordins^ 
to the conventional formula of Rio to ^i. It will, however, be recognised 
that while down to 1874 that ratio of the two currencies was very nearly 
correct, subsequent to 1874 a reduction, based on an average rate of ex- 
change of 15. and 6d. to the rupee, would more nearly express the actual 
money value of the Indian exports. It must also be explained that an error 
is admitted by the writer in the figures given from 1855 to 1869, since he has 
been unable to separate from the totals the quantities, in each of these 
years, of foreign raw*silk re-exported from India. The subsequent years 
are the actual exports of Indian raw-silk. The average annual re-exports 
of foreign raw-silk for the past twenty years has been about i30,ooclb, so 
that the quantities shown from 1855 ^^ ^^ should be accepted as con- 
siderably above the actual exports of Indian produce. How far this error 
applies to the figures given trom 1773 to 1869 the writer has been unable 
to discover, but it may be safe to assume that, since the opening of the 
Suez Canal, India has year by year been a less and less important 
emporium for the Asiatic export traffic. 

Quantity and value of the Exports of " Raw'Stlk *' from India from 18$$ 

to iSgi. 



Year. 


Quantity. 


Value. 


Year. 


Quantity. 


Value. 




ib 


£ 




lb 


£ 


1855-56 . 


1,148,841 


707,716 


>873-74. 


2,333,917 


"*"43,744 


1856-57 . 


1.756,778 


782,140 


1874-75. 


1,656,015 


766,461 


1857-58 . 


1,580,463 


766,673 


1875-76. 


1,310,569 


4"5,96i 


1858-59 . 


1,217,438 


725,655 


1876-77. 


1.417,893 


776,903 


1859-60 . 


1,670,698 


817,853 


1877-78. 


1,512,819 


703,549 


1860-61 . 


1*955.656 


1,036,728 


1878-79. 


1,329,599 


570,339 


1861-62 . 


1,101,844 


686,083 


1879-80 . 


1,401,506 


526,157 


1862-63 . 


1,228,684 


822,892 


1880-81 . 


1,302,576 


5jS*^' 


1863-64 . 


1,369,556 


954,649 


1881-83. 


1,117,026 


388,263 


1864-65 . 


1.582,341 


1,165,901 


1882-83 . 


",359,433 


544,143 


1865-66 . 


".445,153 


745,3.52 


1883-84. . 


1,602,813 


637,611 


1866-67 . 


2.145.354 


8iJ,798 


1884-85. 


1,564,901 


463,561 


1867-68 . 


3,226,201 


1.553,229 


1885-86. 


1,438,767 


332,351 


1868-69 . 


2,463,937 


1.362,381 


1886-87. 


",583,924 


^Ml 


1869-70 . 


2,368,452 


1,422,076 


1887-88. 


1,625,177 


1870-71 . 


2,131.399 


1,258,527 


1888-89. 


2,121,914 


518,750 
639,817 


1871-72 . 


1,893,322 


1,081 /)97 


1889-90. 


3,089,763 


1873.73 . 


2,231,578 


1,256,356 


1890-91. 


1,573.214 


521,069 



A comparison of the figures of the Indian Raw Silk Trade, from 
1773 to 1891, will reveal the fact that, during the first half of that 
period, the exports gradually increased, until in 1820 they reached the by 
no means inconsiderable amount of i,'^87,754ft. But what is of even 
greater importance there is reason to believe that practically the whole of 
these exports were in reeled mulberry silk. The exports of wild silk were 
inconsiderable, and prior to 1857 ** Waste Silk" was in Europe a useless 
bye-product, and was not likely therefore to have been exported from India. 
The entire returns of raw silk, sent from India during the administration 
of the East India Company may, therefore, be accepted as having be^n 
reeled silk. 
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But to convey a more precise conception of the modern Indian trade 
m silkf it is necessary to treat the subject under two sections — (I) Raw 
Silk and (II) Silk Manufactures. 

RAW SILK. 
I»*^Poiiei£^ Exports by Sea* 
An effort has been made in the remarks above to sketch out the chief 
historic features of the growth of the Indian export trade in Raw Silk. It 
has been shown to have greatly expanded under the fostering care of the 
East India Company, but that, with the discovery of a means of utilising 
waste silk, it changed its character rapidly. It may, in fact, be said that 
at first the English market was supplied by Turkey, and that the Hon'ble 
the East India Company successfully competed with that source of Supply. 
Gradually the Turkey imports declined; but about the same time the renewed 
effort to produce silk m Italy and France was crowned with complete success. 
• At one time, through the improvements effected in reelling silk in India, this 
country was able to hold its own against the Continental silks, but the 
superior quality of Italy and France soon b^an to tell, hence India 
st^ulily gave indications of being no longer able to hold the hi>h position 
it had attained, when it had to compete mainly with Turkey. It had thus 
lost its hold even before the discovery of the value of waste and wild silks, 
but from 1858 down to the present day a continuous series of changes have 
characterised the trade, until many writers have spoken of Indian silk as 
completely ruined. The effort has been made in tnis article to show that 
what has actuallv taken place has been a complete change in the nature 
and location of the traffic more than a positive decline. This has doubt* 
less resulted in the ruin of many persons who were formerly flourishing 
traders, but it would be incorrect to speak of the silk interests of India as 
totally destroyed. The waste silk of tne Indian village reeling basins and 
of the filatures of this country have found a ready sale. A demand has 
been created for wild silks, and a trade has come into existence in cocoons 
of all classes. The reeled silk of India has been at the same time recocf- 
nised as possessing special features of its own for which there is at the 
pesent moment a distinct demand, even although in many respects it is 
inferior to the silks which are bein^ poured into England from Italy, France, 
China, Japan, etc. The market for Indian reeled silk has been thus cir- 
cumscribed, and the exports of that class have declined in almost the same 
ratio that the exports of waste and wild silk and cocoons have expanded. 
At the same time a ereat improvement has been effected in the quality of 
Indian reeld silk, both Mulburry and Tasar. 

The following table gives the Raw Silk {Indian Produce) exported from 
India during the years 1879 to 1891 :— 



Year. 



1879-80 
1880-81 
1881-82 
i88a-83 
1883-84 
1884-85 
1885-86 
1886.87 
1887-88 
1888-89 
1889-90 
•1890-91 



snk. 



lb 
563,210 
550,665 

339>3a3 
501,57^ 
672,710 
53»*ao5 
358,071 

449>5i5 
453>568 
433*473 
593M35 
454.380 



Chasam. 



ft 
788,481 
733*4^ 
749."! 
834.405 
886,045 
950,983 
1,023,807 

1,020,595 

99«.235 

1,313.874 

i>333>494 

983,039 



Cocoons. 



lb 

49,815 

"8,447 

28,583 

^3.453 

44,059 

82,713 

56.889 

1 13.814 

"73,374 

374.567 

363,843 

"35,895 



Total. 



lb 
1,401^06 
",303,576 
1,117,026 

1,359.433 
1,602,814 
",564,901 
".438,767 
".583,934 
1,625,177 
2,121,9:4 
2,089,762 
",573.314 
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In order to show the relative importance of the wild to the domesticat- 
ed silks, the following statement may be furnished of the chief items of 
export shown in the above table :— 





1886-87. 


1887-88. 


1888-89. 


.889^. 


1890-91 
months). 




Quantity. 


Quantity. 


Quantity. 


Quantity. 


Quantity. 


MuLBBRRV Silks— 

Raw .... 

Chasam 

Cocoons 


lb 
410,640 

1,140,784 


lb 
361.869 
745.893 
;58,i67 


& 
381.878 
1^)80,784 
40,529 


lb 
503,301 
891,936 
39.233 


lb 
369.007 
832,580 
25,051 


Total 


1,145,929 


1,503,191 


t,433>46o 


1,236,638 


Wild Silks^ 

Raw .... 

Chasam 

Cocoons 


38,875 
349,271 

54.904 


91,699 
252,342 

135,207 


51,595 
233.090 
334.038 


91,124 
341,558 
333,620 

656.303 


58,273 

150,459 
110,844 


Total 


443.140 


479.248 


618,723 


346,576 


GRAND TOTAL 


1,583,924 


1,625,177 


2,121,914 


2,c89,763 


1.573.2I4 


Percenta^ of wild sllkt on 
the grand total 


37*98 


99*49 


29*16 


3«-4i 


33*03 



FORBIGR 

TRADE 

In 

RAW SILK. 

Exports. 



The reader will now appreciate the full force of the remark that the 
Indian export trade in raw silk has, during at least the past twenty or 
thirty years, changed its character. The exports of what appears to 
have been reeled mulberry silk began to exceed one million pounds in 
weight about 1820, and in 1857 (the year when the utilisation of waste and 
wild silk was discovered) the Indian exports stood at one million seven 
hundred thousand pounds. Twenty years later the declarations of mulberry 
reeled silks had fallen to about one quarter that amount, and during the 
past four years they have averaeed four hundred thousand pounds. It 
nas thus transpired that while the grand totals of the Indian exports in 
raw silk have remained practically stationary, from some years past, this 
has been due to the growth of the new trade in waste and wild silk and 
cocooPSL At the same time the exports in reeled tasar have slowly im- 
proved : they uere 7,8721b in 18 14, and during the past five years they 
have averaged 73,ooo(h, or an increase of less than i,ooo]b per annum. 
The error of disregarding this altered nature of India's trade in raw silk 
might be exemplified by an extensive list of Quotations from writers in 
Europe. One may suffice. Mr. T. Wardle, in nis Descriptive Catalogue 
of ihe Silk Section of the Jubilee Exhibition, Manchester, says: "India 
sends to Europe but very little raw silk now. It was only 457,6.oo]b in 
1B85; in 1874 it was 2) milfion lb, and in 1B70, 2) million tb, against an 
annual export from China to Europe in 1883 of 7,ooo,ooolb, and from 
Japan of 3,ooo,ooolb." Mr Wardle, thus, inadvertantly, while proving the 
decline of the Indian reeled mulberry silk trade, compares apparently the 
exports of reeled silk in 1885 with tne total of all raw silk in 1874. The 
correct figures for these years will be found in the table given above, p. 196. 

Re-exports by Sea. 
But India imports a considerable amount of raw slk from foreign 
countries, and re-exports again to foreign countries a certain proportion 
of these imports. The following are the amounts of these re-exports since 
1871-72 : — 
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Imports by 
Soa. 

2x69 



'lliese re-exports are silk im- 
ported mostiv from China, 
the Straits, Persia, Egyp^ 
and Japan, and exported 
again trom^ India to the 
United Kingdom, Egypt, 
Aden, Arabia, and France. 
These transactions to and 
from India are made in 
the order of importance in 
which the countries have 
been mentioned above. 



1871-72 .... lb 94,54Si 

1872-73 ,....„ 142,361 

1873*74 . . . . „ 168,313 

1874-75 . . . . „ 74,754 

1875-76 > >oe,744 

1876-77 . . . . „ 150,597 

1877-78 . . . . „ i4Sfi86 

1878-79 ....,, 205,116 

1879-80 . . . . „ 271,556 

1880-81 . . . . „ 207,030) 

1881-82 . . . . „ 157,485 

1882-83 ....,> 163,912 

1883-84 . . . . „ 130,373 

1884-85 . . . . „ 142,184 

1885.86 . . . . „ 84,457 

1886-87 . . . . „ 124,605 

1887-88 . . . . „ 109,209 

1888-89 . . . . „ 111,832 

1889-90 . . • • M Ii6,26ij 
It has already been explained that a serious error is often made by 
writers on Indian Silk through their giving as the exports from India, the 
totals of the Indian and Foreign Raw Silk. They thus raise incorrectly the 
importance of India as a source of the commodity. Below will be seen 
the total import traffic, and it will be observed that these reexports leave 
a balance of foreign silk in the country quite as large, if not larger than 
the total exports of Indian grown silk. {Con/, with the illustration in the 
concluding paragraph of the Foreign Trade on page 204), 
FoRBiON Exports by Land Routbs, 
The traffic in raw silk from India across the frontier is not very exten- 
sive : the average total exports during the past five years were a little over 
6,oooDi. The chief countries to which raw silk is consigned are Bhutiin, 
Kashmir, Sewestan, and Tibet. The exports in 1889-90 amounted to 
3.584ft, valued at R 7,47.065. 

If now it be desired to ascertain the total exports of all kinds of raw 
silk from India, it would only be necessarjr to add together, for any one 
year, the exports of Indian produce eiven in the table at page 195 to those 
of foreiCT silk re-exported shown above with those carried across the 
frontier oy land routes. Thus the total exports in 1 889-90 were 2,209»6o7]b. 
11.— Foretgn Imports of Raw Silk bj Sea. 
The following were the imports during the past twenty-one years, by far 
major portion of which came from China to Bombay ; — 



thei 

1869-70 
1870-71 
1871-72 
1872-73 
1873-74 
1874-75 
1875-76 
1876-77 
1877-78 
1878-79 
1879-80 
1880-81 
1881-82 
1882-83 
1883-84 
1884-85 
1885.86 
1886-87 
1887-88 
1888-69 
1889-90 

S. 2169 



2,019,974. 
3,328,854 ^ 

»,799,59i 
1,930,910 
3,282,758 

3,467,255 
2,457,244 
1,461,069 
3,102,930 
",813,993 
3,005,090 
2,5*1,802 

1,760,595 

3,386,150 

3,210,893 

I»83i,703 

1.733,559 

«,737.89i 

3,598,597 

3,045,569 J 

3,360,467 



By carryinif tht statistics of 
the trade further back it 
Is seen to have increased 
more rapidly, during the 

' prevk>us period of twenty 
years, than during that for 
which the figures have 
been given. In 1850-51, 
for example, it stood at 
«,3S9,974»>. 
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The following table may be given as an analysis of the returns during 
the past five years : — 
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FoRBioN Imports bt Land Routbs. 
The imports of raw silk hy land routes are much more important than 
the exports. The major portion consists of two classes of silk, tFtjv., that 
known in the bazars of Upper India as ** Bokhara silk** which comes to 
India via Kabul or Ladakh, and *' Kashmir silk." In Upper India, 
Amritsar is the chief mart to which these silks are consigned. During the 
past five years the imports (treating Upper Burma as no more a foreign 
country) have been— 



Years. 



1885-86 
1886-8/ 
1887-88 
1888-89 
1889-90 



Quantity in lb. 



165,7^ 
ii4»352 
61,376 
>4»334 
45»o24 



Value in rupees. 



6,50,248 
5,50,780 
3,04,706 
60,820 
»»45f6o5 



It would thus appear that the imports by land into India are manifest- 
ing a serious decline. A small traffic into Burma takes place from China 
and Siam. The average imports from Siam for the past five years has 
been 3,136ft. 

From the facts given in this section it will be learned that the total 
imports of all forms of raw silk were last year 2,4054911b, which, by 
deaucdn^the total exports 2,209,607ft, left a net import of i95,8B4ft. It 
will thus oe seen that India should be regarded as a recipient rather than 
participator in the world's supply of raw silk. {Con/, with pp, 228, 22g ) 

III.— Internal Tnuie in Raw Silk. 

Having now shown the foreign transactions, it may be as well to 
endeavour to exhibit some of the chief features of the inter-provmcial ex- 
change. The returns available are, however, very incomplete, as they are 
the records of the traffic on the chief routes only, such as by ship along 
the coast or up the rivers and by rail. The road trade of India is no- 
where so accurately recorded as to allow of even an approximate statement 
of the exports from the producing districts. Local consumption cannot, 
therefore, be determined, since the multitude of small transactions carried 
from village to village entirely escape registration. The returns of coast- 
wise and of rail ancf river trade, so far as they go, may, however, be 
accepted as accurate, and the facts there manifested convey a fairly com* 
plete conception of the relative values of the producing areas, and they 
point also to the chief consuming centres. In using the figures, with the 
object of discovering these all-important aspects of the internal trade, it is 
necessary to bear in mind that the imports by the port towns (more espe- 
cially C^cutta) are intended to meet the foreign demands. 

The trade may be viewed according to two sections — Coastwise and 
Rail & River. 

By Coastwisb. 

Indian Produce.^Maidras (after Bengal itself) is the chief consuming 

g'ovince of Bet^g;al silk, though lesser quantities of it go to Bombay and 
urraa. The Bombay exports are comparatively unimportant, and they 
are consigned mainly to Sind, Cutch, and Kathiawar. In using the coast- 
wise trade returns it is practically sufficient to deal with the exports, since 
the consignments from one province maybe said to be the impor ts oy another. 
Qf course that view of the coastwise traffic admits one or two insignificant 
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errors, due to so many ships being always at sea, and the destinalion of a 
consignment being often altered by telegraphic instructions. In drawing 
up the tables given below of coastwise transactions the trade between one 
port and another within each presidency has been excluded from consider- 
ation, so as to show the actual exchange between the provinces. For the 
past five years the gross exports in Indian raw silk have been as follows : — 



Years. 



1885-86 
1886-87 
1887-88 
1888-89 
1889-90 



Quantity in ft. 



246,867 
285,631 
340,400 
263,714 
250,691 



Value m rupees. 



11,04,108 

14,69,523 
17,14,772 

I3»4»»496 
12,31,148 



This trade may be said to have seriously declined, since the exports 
ten years ago were much larger than at present. Thus the provincial 
exports were in 1877-78, 693,0009^. A noticeable feature of this decline 
is the disappearance practically of the coastwise exports from Bengal to 
Bombay. Thus, not only is the great mulberry silk-producing area 
(Bengal) unable to meet the demands of the chief manufacturing centre 
(Bombay), but it has apparently lost what hold it once enjoyed of that 
market. The exports trom Bengal to Bombay from 1878 to 1890 were as 
follows :— 

ft. 

33,968 

27,768 

8,286 

NU 

The fact that China retains so firm a hold in the Bombay market is 
largely due to the freic^ht being less from that country than the railway 
charges from Bengal. The remarks r^arding the supply of Bombay 
with sugar are (it will be found) instructive, because due to similar causes 
to that of the silk supply. (Conf. with Vol, VI., pU II, J7, 213, 326, 328, 
329 etc.) The steamers that trade with China from Bombay have often to 
return almost in ballast^ and their return freights are, therefore, excep- 
tionally low. 

The following may be given as analysis of the chief inter-provincial 
transactions in Indian raw silk coastwise during 1889-90 :— 





ft. 




1878-79 


. 3i»938 


1884-85 . . . 


1879-80 


. 30,399 


1885-86 


1880-81 • 


- 3.633 


1886-87 


1881^2 


. 25,626 


1887-88 


1882-83 


• . 1,398 


1888-89 


188384 . 


82 


18S9-90 . . . 



Importing 
Provinces. 


Eiportcd from 


Eiported from 
Bombay. 


Eiported 
from SInd. 


Exported 

from 
Burma. 


Totftl Imports. 


lllllJl 


ft 
7,599 


R 


ft 
"450 


R 

i'ioo 

laVJTo 
9.553 


ft 
108 


R 

iSo 


ft 
91 


R 
3*> 


ft 
838,089 

i.9»? 


R 

3*0 

500 

11,69,577 

38,8j8 

»»i«70 
9.553 


TOTAt 


HS,»3S 


ia,o5,oos 


4,774 


a5,3S3 


588 


500 


91 


320 


aso,^! 


1«.3I.«48 
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Foreign Produce, — As might be expected, Bombay port town is chiefly 
concerned in this trade. Excluding the inter>provinctal exchanges the 
following were the amounts imported by the provinces of India during 
the past five years : — 



1885-86 
1886-87 
1887-88 
1888^ 
1889-90 



ft 

103,869 
145,483 

137,327 
118,163 
113,185 



R 

3*56,390 
5,41,537 
5,08,833 
4,04,461 
3,93,088 



These imports were drawn almost entirely from Bombay port town 
and very probably, therefore, consisted largely of Chinese silk. The fol- 
lowing analysis may be given of last year's trade : — 





Exported from 


Exported from 


Total. 




Bombay. 


Burma. 


Imported by 
















Quantity. 


Value. 


Quantity. 


Value. 


Quantity. 


Value. 




ft 


R 


ft 


R 


ft 


R 


Bengal . 
Bombay . 


... 


... 


196 


M14 


196 


i,4'4 


... 


... 


985 


3*340 


985 


3,340 


Sind 


87*338 


2»43,797 






87,338 


3,43,797 


Madras . 


309 


86i 


91 


250 


400 


1,111 


Diu 


18 


40 






18 


40 


Goft 


327 


i>oi3 


... 


• a. 


337 


1,013 


Cutch . 


14,103 


82,382 


... 


... 


14,103 


82,382 


Kathiawar 


9,818 


59,091 


... 


... 


9.818 


59,091 


Total 


111,913 


3,87,184 


1,373 


4,904 


113,185 


3,93,088 



The small amounts from Burma, Calcutta, Madras, and Bombay are 
somewhat interesting, since the chief share of the Bombay and of the Cal- 
cutta manufactures is taken by the Burmese. The following exhibits the 
distribution of the imports into the Provinces and Native States during 
the past five years ! — 



Years. 


Bengal. 


Bombay. 


Sind. 


Madras. 


Goa. 


Cutch. 


1885-86 .... 
1886^7 .... 
1887-88 .... 
1888-89 .... 
1889.90 .... 


5/)«9 
7,419 

196 


4,645 

5.364 

3,330 

684 

985 


70,005 
97.689 
98,888 
25'33o 
87^538 


lyOll 

3.966 
3,620 

459 
400 


459 
116 

7'5 
994 
337 


14,340 
18,445 
19,787 
"..553 
14.103 



Vbars. 



1885-86 
1886-87 
1887-88 

1 888^ 
1889.90 



Kathiawar. 



8,490 
11,153 
10,370 

0.143 
9,818 



Burma. 



Nil 
1.330 

I^if 
Nil 



Diu 



Nil 
Nil 

35 

Nil 

18 
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Sind» Cutch, and Kathiawar are by far the most important consuming 
areas of the foreign silk exported coastwise from Bombay. 
Bt Road, Rivbr & Rail. 

The trade in raw silk carried along these channels of exchange may be 
said to be referable to two sections, trts., the transactions in Indian Kaw 
Silk and the distribution of the imported Foreign Raw Silk. The latter 
is very much less important than the former, since the foreign imports 
are mainly into Bombay town, and are intended to feed the local mills. 
These imports, accordingly, disappear very largely from the registration 
of internal traffic. The Madras seaports and the port town of Bombay 
show a surplus of exports over imports (in Indian Raw Silk) by internal 
routes, but that is the result of the coastwise trade which deposits in these 
towns large Quantities which are carried to the interior by road, rail, river, 
and canal. With the exception, therefore, of these port towns, the prov- 
inces which show an excess of exports over imports may be viewed as the 
producing areas of India. These are Bengal, the Central Provinces, and 
Assam. On the other hand, the value of the provinces of India as consum- 
ing areas (with the exception of Calcutta, which is the chief emporium in 
the foreign export trade) may be accepted as denoted by the extent of their 
excess of imports over exports. These are mainly Bombay, Madras, the 
Panjib, and the North- West Provinces. In order to demonstrate these 
features of the Indian internal trade in raw silk, the following returns for 
the year 1888-89 may be here given :— 



Provinces which manifest a net 
export— the producing areas. 



Provinces and 
Towns. 



Export 
and im- 
port in 
maunds 
ofSsifib. 



INDIAN PRO- 
DUCE. 

Bengal . * ' *{ 

Net export 
Madras Sea-ports . | 

Net export . 

Bombay Port Town-j 

Net export . 
Karachi 



Central Provinces . 
Net export . 



32»<556 
5,863 



26,794 



2.233 
i.963 



270 



3,5»6 
702 



3.814 



295 

122 



Net 
export 
in lb. 



2,200,505 



22,275 



232.155 



82* 



173 



14.272 



Provinces which manifest a net 
import— the consuming areas. 



Provinces and 
Towns. 



{ 



Calcutta 

Net import 
Madras Presidency 4 

Net import 
Sind • . . < 

Net import . 

North-West Pfov- J 
inces and Oudh. \ 

Net import 



Import 
and ex- 
port in 
maunds 
of82iD>. 



31,108 
1,588 



.Net 
import 
in lb. 



29,520 , 2.435,400 
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2.298 
255 



2,043 I i68,547i f 



1 



' I 

40 I 3.300 

! r 



1,422 
1,031 



401 33,082* 
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Boad. River 
*BaU. 



Provincbs which manifest a net 
bxport—thb producing arbas. 



Provinces an^ 
Towns. 



INDIAN PRO- 
DUCE -c(^if/^. 

Assam . • i 

Net export • 
Nisam's Territory . \ 

Net export . 



FOREIGN PRO- 
DUCE. 



Export 
and im* 
port in 
maunds 
of 83|ib. 



A 



Bombay Port 

Net export , 
Karachi— Net export. 
CakutU— Net export 

Bengal • • .| 
Net export . 



Central Province! — 
Net export. 

Berar— Net export . 

Ri^putina and 
Central India. 



Net export . 

Nizam's Territory — 
Net export. 



4,302 
II 



4,191 



60 
49 



6.993 
17 



«»975 



1,114 



347 



33 
9 



33 



71 



97 



Net 

export 

in lb. 



354oo7i 



Provinces which manifest a net 
import— the consuming areas. 



Provinces and 
Towns. 



9074 



S7S,437i 



91,905 



3o,377i 



'•8974 



1,650 



3474 



8,ooai 



PaijAb . . 4 

Net import • 
Berar--Net import 

Bombay Presidency < 

Net import 

RAjputina and 
Central India« 

Net import • 



Bombay Presidency 4 

Net import 
Sindh • , 

Net import 

North-West Prov- 
inces and Oudh, 

Net import . 
Panjib . 
Net import . 



Import 
ana ex- 
port in 
maunds 
of 834ft. 



>>347 
180 



1,167 



7> 

3*334 
404 



3,830 



133 
16 



116 



3,733 
7 



3,735 



1,071 

3 



1,069 

45 
II 



34 



4,331 
8 



4*333 



.Net 
inn port 
in lb. 



96,3774 



5,8574 



333,650 



9,570 



334.8134 



88,i93i 



3,805 



356,347* 



The above table, following the course pursued in connection with coast- 
trade of the provinces, has separated the inter-provincial exchanges 
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(which are carried along rail and river routes) into two sections, vt#., 
transactions in raw silk of Indian and of foreign produce. Bengal is the 
chief exporting province in Indian raw silk, and Bombay Town the chief 
distributing centre of foreign raw silk. Leaving Calcutta out of consi- 
deration for the present (since it is the emporium in the foreign export 
trade), it may be said that the Panjdb and Bombay Presidency (as distinct 
from its port town) are about equally important consuming provinces of 
the silk carried by internal routes. During the year under notice the 
Panjib received a net import of 356.34748) foreign and 96,27718) Indian 
raw silk; Bombay Presidency during the same period took 224,812^1^ 
foreign and 232,650ft Indian. It may thus be safely assumed that silk 
manufacture is more extensive in these than in any of the other non-silk- 
producing provinces. 

In fact, Bombay Presidency and the Panjib between them use up, as a 
rule, the entire forwgn raw silk which is exported from the port town of 
Bombay by rail. The imports of foreign silk by Calcutta are not very 
extensive. In the year under review (1888-89), it obtained I3,359ro 
direct from foreign countries, but it drains annually by coastwise and 
transfrontier routes certain supplies which go to make up the exports 
from Calcutta to Bengal. These exports in the year here dealt with 
amounted to 20,377ft, which amount, except about 2,060ft, was utilised in 
Bengal. The exports from Bengal in foreign silk mostly find their way 
to the Panjdb. 

Since detailed information is not available regarding the local manu- 
factures of the various provinces of India, we are driven to accept the in- 
dications obtainable from the movements of raw silk as denoting local 
consumption. It would be, however, a false conclusion to suppose that 
since the exports of raw silk from Bengal, Assam, and the Central Prov- 
inces far exceed the imports, these provinces possess no local manufac- 
tures. An error would also be involved by the acceptance of the rail-borne 
returns of provinces having a sea-board as of co-equal importance with 
those of interior provinces, such as the Panjdb and the North- West. To 
arrive at some idea of the value of the Indian provinces as consuming 
areas for raw silk, it becomes necessary, in fact, to draw up a balance sheet 
of all their transactions. The admitted defects, due to the absence of re- 
turns of road traffic and our ignorance of the extent of local production, 
render it, however, undesirable to place implicit confidence on any such 
analytical system in the determination of provincial consumption of raw 
silk. The main facts given in the previous pages regarding three of the 
provinces may, however, be tabulated, in order to exemplify the method 
that might be pursued with all the others. 

THE PANJAB TRADE IN RAW SILK« 
Balance Sheet of the recorded Transactions vfith the Panjdb in i888-8g. 



Imports. 


Quantity in ft. 


Exports. 


Quantity in lb. 


By Transfrontier Routes . 
By Rail and River, etc— 

(a) Indian Produce . 

lb) Foreign „ 


10,192 

111,137 
357,307 


By Transfrontier Routes^ 

[a) Indian Produce . 

(b) Foreign „ 
By Rail and River— 

(a) Indian Produce . 

(b) Foreign „ 


33« 

14,850 
660 


Deduct^Exports 


478,626 
15,846 


15,846 


Net Imports 


462,780 
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The Panjdb having no sea«board, the above are the only routes of 
trade which are registered. It may thus be inferred that the silk goods of 
the Panjib are largely made of mulberry silk, since the external supplies 
of the province are mainly drawn from foreign countries in which mulberry 
is chiefly produced. Amritsar is the great silk- manufacturing town of the 
province. The bulk of the foreign silk imported by Bombay is drawn 
from China, and that being so, it may safely be affirmed that the silk 
exported from Bombay to the Panjib is Chmese silk, but whether mul- 
berry or some of the other Chinese silks cannot be determined ♦ A strik- 
ing feature of this Panjab trade is the fact that year by year the imports 
from Kashmfr, Afghanistan, and Bokhara have declined, as those from 
Bombay have expanded. Great efiforts were some few years ago made to 
develop the local industry of growing mulberry silk, but it may be said 
these failed, and that the amount of silk produced in the province is com- 
paratively sma|l, so that the net import of 462,780ft may be accepted as 
fairly representing the Panjib manufactures. 

BOMBAY TRADE IN RAW SILK. 
A similar table may be given for the Bombay Presidency and for the 
Port Town of Bombay. In this case, however, the chief transactions are 
maritime to and from foreign countries and to and from other presidencies 
by coastwise routes. A certain percentage of the latter transactions are to 
and from Bombay Presidency coast towns (other than the so-called 
port town), and these should be debited, or credited, as the case may be, to 
the presidency, but the difficulty in separating these small amounts from 
the greater traffic with the port town has recommended it as the safer course 
to treat the entire maritime trade of Western India as with its port town. 
Balance Sheet of the recorded Transactions vith the Bombay Presi' 
dency in i888-8q. 



Imports. 


Quantity in ft. 


Exports. 


Quantity in ft. 


By Transfrontier Routes— 

(a) Indian 

(b) Foreign 

By Rail and River— 
(a) Indian 
lb) Foreign 


NU 
Nil 

265,980 
225,390 


By Transfrontier Routes— 

(a) Indian 

(*) Foreign 
By Rail and River— 

(a) Indian 

(b) Foreign 


Nil 
Nil 

33,330 
577 


Deduct^Ex^rta 


491,370 
33,907 


33,907 


Net Imports 


457,463 





It would thus appear that the Presidency of Bombay obtained in 
1888-89 a net import^ 457,463^. An examination of the incomplete statis- 
tics that exist regarding more recent years manifests the same fact, namely, 
that the Bombay Presidency manufactures use up about half a million 
pounds of raw silk, of which fully one-half that amount is Indian silk ob- 
tained through the port town. The returns of the coastwise trade show 
the imports of Indian raw silk to have seriously declined, but in no single 
year have they anything like eoualled the amount returned as having 
been conveyed by road and rail from the port town to the presidency. 
The source from which the port town draws its supplies of Indian raw 
silk is thus inexplicable. The foreign raw silk used up in the presidency 
is also drawn from the extensive foreign supplies which Bombay town has 



* The waste silk spun in Bombay appears to be obtained from Attacvs CyatlUA 
and Aatheraea perayi-see pp. 86, 2 13.-^<*., Diet. Econ. Prod. 
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been exhibited as obtkining mainly from China. In the Annual R$port 
<f th$ Rail and Road-borni Tradi of Bombay, it is shown that the 
EXPORTS from the Port Town to the Presidency were consigned to the 
following districts : — 

Indian Rai» Silk— To Gujartit and Kathiiwiir, 143,5601b; to the 
country south of Narbada and below the Ghits, 97,9371ft; to Khindesh, 
NAsik, and Ahmednagar, 6,93ofc; and Poona and Sholdpur, 18,315ft. 
The presidency also imported 247ft from Madras, making the total gross 
receipts of 365,080ft. The imports by the port town from the presi- 
dency amounted to only 30,6071ft, which quantity was derived from the 
districts already named. 
•11 ^^^^1^ ^^^ Silk.—The EXPORTS from the port town in this class of 
silk went to Gujardt and KathiiwAr, 21,945ft; to the country below the 
Ghdts, 9,487ift ; to Khandesh, Nisik,and Ahmednagar, 8o,io7|ft ; and to 
Poona and Sholipur, 113,850ft. The imports by the port town from its 
presidency by rail and road are unimpoitant, 247ift, having in the year 
in question been obtained from Gojarit and Kathiiwdr. The districts 
i^md may, therefore, be accepted as the great manufacturing centres of 
the Bombay Presidency, after its port town. The fc^Iowing balance sheet 
may be given as representing the transactions of the Bombay Port 
Town :— 

Balance Sheet of the Transactions with the Port Town qf Bombay in Raw 
Silk during 188M9. 



Imports. 


Quantity 
in lb. 


Exports. 


Quantity 
in lb. 


By SBA FROM FORBION 

Countries. 




By SBA TO FORBIGN 

Countries. 




Foreign Prodoce— 

Waste 
Cocoons . 

By Coastwise from 
Indian Provinces. 

Indian Produce— 

Sflk . . . . 


7,030 
3,ioa 


Re-exports, Foreign Pro- 
duce- 
Silk ... . 

By SBA TO Foreign 
Countries. 

Indian Produce— 

sak . . . . 
Waste 


109,182 


By Coastwise from 
Indian Provinces. 

Foreien Produce- 
Silk .... 


Sf2$7 


Cocoons • 
By Coast to Indian 

PROVINCBS. 

Indian Ph>dttcc— 


Nil 


By Rail and River, etc. 




Silk ... . 


IT,50O 


Indian Produce 
Foreign „ 




By Coast by Indian 

PROVINCBS. 




Deduct the Expocts 


1,753,638 
1,119,804 


FonMfn Produce— 

Slk . . . . 

By Rail and River, btc, 

Indian Produce . 
Focdga „ 


iai,909 


Net Import, bcifg amount 
available for \o^ de. 
nuuids . . • • 


633»834 


390,070 
576,840 




',ii».804 



<^ There must be some mistake in the official returns, since a lam proportion 
of the silk imported into Bombay from Chiaa is Waste, not Reeled Silk. See foot- 
note to previous page.— i[«f. 
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In the above table (as, indeed, in all the remarks hiiherto offered 
regarding internal trade), the figures for the year 1888-89 have been given, 
in preference to those of more recent years, since for that year alone do 
we possess an imperial review of the rail, road, and river traffic. The 
reaoer will, however, discover that wherever possible more recent returns 
have been exhibited, and that these have been shown in such a manner as 
to preserve the relation of the selected year of detailed review (1888-89) 
to all the past and current periods in the historic sketch here offered of 
India's trade In silk. By the balance sheet given, Bombay port town is 
shown to have retained a net import of 633,834fc of silk, an amount which, 
it is presumed, meets the demands of its local mills. Of the Imports op 
Foreign Silk it has already been indicated by the table at p. 200, that 
by far the major portion comes from China, but a small amount of foreign 
silk is recorded as imported coastwise. The following items of this trade 
may be noted : 4,418ft exchanged between British ports within the pre- 
sidency, not necessarily, therefore, entirely imported by the port town of 
Bombay ; 6o2fi) obtained from Sind ; and 237ft ^^om Cutch. By rail and 
road Bombay port town obtained 247}% from Gujarit and Kathiiiwir, 
660ft from the Panjdb (Kashmir and Bokhara silk), and 495ft from 
Calcutta. 

Of Indian Silk, Bombay port town is shown to have obtained 3,102ft 
coastwise and 57,915ft by rail and road. The largest share of the former 
was obtained from British ports within the Presidency, and may, to a con- 
siderable extent, be locally produced and probably wild silks. It was, how- 
ever, an intra-provincial exchange, and should not necessarily be accepted 
as entirely imported by the port town. Of the latter by far the most im- 
portant item was an import by the port town of 30,6o7ift from the presidency. 
This may be largely locally produced silk, and perhaps mainly waste and 
wild silks. The next largest portion of these imports came from Calcutta, 
15,840ft. It has already been shown that the coastwise exports from 
Calcutta to Bombay port town have declined since 1878-79 from 31,938ft 
to be at most nominal. The returns of the rail-borne trade in raw silk 
from Calcutta to Bombay only began to appear separately in 1888-89, ^o 
that it is not possible to say whether it is expanding or contracting. In 
1889-90 it stood at 18,975ft. It is thus, so far as can be learned, station- 
ary, and at most only nominal in extent. Bengal, therefore, may with 
pCTfect fairness be said to take little or no share in the supply of Bombay 
with raw silk. 

The chief producing area of India has thus failed to compete with 
China and other foreign countries in the supply of silk to the chief manu- 
facturing centres of India. The balance sheet of Bombay port town traffic 
exhibits, however, certain important items of export trade which may be 
here discussed. O ne of the most striking features is the fact that for foreign 
silk Bombay is to a considerably larger extent an emporium of distribution 
than a local market of consumption. 

If the imports and exports of foreign and Indian silk be balanced 
separately, Bombay port town is seen to make a net import of 884,690ft 
foreign silk out of a total import of 1,692,621ft, but the ultimate balance 
between both kinds of silk results in the net import to the Bombay town 
of only 633,8:j4ft. A certain amount of Indian silk is thus manufactured in 
Bombay, which releases a corresponding quantity of foreign silk. Of the 
countries and provinces to which Bombay exports foreign silk, it has already 
been shown, in connection with rail-borne traffic, that Bombay Presidency 
and the Panj^b consumed in 1888-89 about equal quantities, making a 
total of a little over half a million pounds. The foot-note on the last 
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page suggests that there exists very probably some mistake in the dis- 
tribution of the Bombay imports of raw silk, since the official returns show 
no waste silk as received. This must doubtless be incorrect, since one of 
the most striking differences between the Calcutta and the Bombay power- 
looms is the fact that the latter manufactures its silken goods for the 
Burmese market very largely of Chinese waste silk. The writer had 
recently the pleasure to inspect the Sasson Mills, and he was much struck 
with the extent to which these mills employed Chinese waste, and, to a 
large extent, the waste of what would in Europe be designated tasar silk. 

The re-exports to other foreign countries took place mainly with the 
United Kingdom, Arabia, Egypt, and France in the order of importance 
in which named. Of the exports coastwise the major portion in the year 
in question went to Sind, 95,330ft; to Cutch, 11,5521b; and Kathiiwir, 
9,i43&. Of the exports of Indian silk, the largest consignments were 
made to Kathiiw^r (4,535ft)> to Cutch (3,24o£), and to Sind (2,6iitb). 
The exports by rail, as already explained, were consigned to the Bombay 
Presidency. 

CALCUITA TRADE IN RAW SILK. 

An effort may now be made to convey some idea of the Calcutta 
trade. From what has already been stated it will have been discovered that 
Calcutta (indeed Bengal) takes but a very small amount of the imported 
foreign silk. In this respect it assumes a very distinct position from Bom- 
bay. The one city is the seat of India's export traffic to foreign countries 
in locally produced silk, the other is the emporium of foreign grown silk. 
At the present day imported silk to perhaps a larger extent than Indian 
feeds the power and hand looms of this country. Though not strictly 
speaking correct, yet for all practical purposes it may, therefore, be said 
that the returns of Calcutta trade in raw silk consist of two classes of the 
fibre— the Bene^al grown mulberry and the wild silks of Assam, Bengal, 
and the Central Provinces. It is, perhaps, needless to remind the reader, 
however, that of the returns of exports to foreign countries less than 
one-third the total weight consists of reeled mulberry, the remainder is 
waste silk, wild silk (reeled or otherwise), and cocoons. (Conf, wth the 
tables at pp. igS'ioo). It may almost, in fact, be said that by far the most 
important item of India's exports of silk to foreign countries is waste or 
chasam. Thus, for example, of the exports for the four years ending March 
31st, 1890, the following were the shares taken by the chasam (e.g,, both 
mulberry and wild waste) :— 1886-87, total exports i»583,924i&, chasam 
1,020,595ft; 1887-88, total 1,625,177ft, cAfliflw 998,235ft; 1888-89, total 
2,121,914ft, chasam 1,313,874ft; and 1889-90, total 2,089,762ft, chasam 
1,233,494ft. The export traffic in tasar and other wild silk chasam n>ay be 
said to have been stationary or practically so during the period named : 
it averaged about 300,000©, or a little more than one-third the weight 
of the mulberry chasam. During the same period the exports in reeled 
mulberry silk have averaged a little over 400,000ft, while the correspond- 
ing trade in reeled tasar and other wild silks has amounted to close on 
70,000ft. The total trade in wild silks has, therefore, during the years 
1886-87 to 1889-90, amounted to an average of 549,353fc. But the aver- 
ages here discussed represent the whole of India, not Calcutta ; they are 
given to allow of easy comparison with the actual return of the Calcutta 
trade. 

The following may be given as a balance sheet of the Calcutta trade 
during the past six years ; — 
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In order to prevent any misconceptions regarding the facts shown in 
the above table with those of the earlier tables, it may be as well to explain 
that, under the headinc^s Imports and Exports by Sea, are included only such 
as take place with Calcutta* Coastwise imports or exports between Bengal 
ports and foreign countries, or along the coast from other provinces, have 
Deen excluded. These transactions would naturally, however, appear in any 
statement of the Bengal trade as a whole, so that the Calcutta ficpures are 
slightly lower than those given for Bengal. But the smallness of difference 
between the tables, manifests the important fact that so completely do the 
external transactions of Bengal take place to and from Calcutta, that the 
above table might, without involving any very serious error, be accepted as 
expressing the entire external transactions of the province. But it would 
convey an absolutely misleading impression of the Bengal manufactures, to 
accept the net import (shown above as retained in Calcutta) as the entire 
available surplttfs for Bengal manufactures. There is only one power 
loom silk factory in Calcutta, so that the balance shown may be described 
as the amount required to supplv that mill and to make up the reserve 
stock. On a further page will be found certain details regarding the 
Beneal filatures and silk mills, so that it is, perhaps, unnecessary to say 
anything further in this place than to add that Bengal silken goods are 
manufactured very largely of Bengal filature silk, with the exception of 
course of those made of waste and wild silks. There still exists also a con- 
siderable trade in the coarse textiles of native-reeled silk, both pure and 
mixed, but the returns from the various districts of Bengal complain of the 
decline of Native manufactures. That the Bengal filature silks are gaining 
ground both in India and abroad is undeniable, yet Mr. Wardle tells us 
Tjubilee Exhibition Catalogue, p> i8) that from " Deccan to Calcutta and 
from Calcutta to Benares and on to Peshawar, I found either China or 
Bokhara silk ; and so down Rdjputina to Ahmedabad, Baroda, Surat, 
Yeola, and Thana, everywhere the Native silk avoided, and everywhere the 
same reason given, its want of thread regularity." There would appear to 
be but two possible explanations of such an opinion : that the entire Indian 
statistics and literature of silk are incorrect, or that Mr. Wardle from a 
deep-seated preconceived notion allowi^ himself to be misinformed {se$ 
f. 238.) The above balance sheet of the trade of Calcutta shows that the 
imports of foreign silk into Bengal have, during thepast six years, declined 
from, say, 260,000 to 20,ooofl), a fact which might be accepted as proving 
that Bengal silk is holding its own in Bengal. 

Space cannot be afforded to deal with the other provinces of India on the 
same scale as has been devoted to the silk of the Panjdb, Bombay, and 
Bengal. But the tables furnished will, it is hoped, enable the reader to 
elaborate whatever information he may require. For example, he need 
have little trouble in discovering the sources from which Madras or the 
North- West Provinces draw their supplies. The former almost exclusively 
from Bengal, for there is little or no local production, except in tasar silk. 
The latter has a limited local production of mulberry silk, but, like the Pan- 
jdb (r^arding which so mucn has of late been wntten as a future field of 
mulberry silk production), its plantations and silk farms cannot be regard- 
ed as having advanced very far beyond the experimental stage. It is a 
matter of supreme congratulation for India, however, that amoi^ the 
names of the pioneers of the development of her silk industry, it is possible 
to include that of Mr. Cunliffe Lister. In a letter addressed to Mr. T. 
W9ird\e {J^anuary 2nd, 1 88g)/\n which he deprecates the idea that the 
surest way towards progression is to improve the systems of peasant cul- 
tivation, Mr. Lister adds : " I have paid for my learning, as for several 
years I joined the Government in giving prizes ; but I soon saw that it was 
a perfect waste of time and money. Then it was that I determined to try 
what could be done by having everything carried out in a proper, business- 
like manner, and I am now, as I think, on the point of having a great 
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success, after years of trouble and expense," The hopeful tone in which 
Mr. Lister speaks of his present efforts in Dehra Dun encourages the ex- 
pectation that it may, in the near future, be possible to regard the 
North- West Provinces as an important producing area. That this result 
will be mainly due to Mr. Lister's dauntless courage and limitless 
resources, may be seen from one fact. At a meeting of the Silk Association 
of Great Britain (June 1888), l\^r. Wardie (the President of the Associa- 
tion) announced that Mr. Lister informed him that his experiments at 
Dehra Dun had cost him £50,000, and that, though he regarded the money 
as practically wasted, he was now at last about to have a splendid year. 
That statement was hailed by the members of the Association as a prog- 
nostication of a future vastly extended trade with India* It is, therefore, 
all the more disappointing to have to add that within the past few days 
(June 180!) the Indian newspapers (upon what authority the writer 
({oes not know) have announced that the experiments of 1890 were so far 
from beinff the great success anticipated, that Mr. Lister had resolved 
to give silk culture in India but one year's more chance. Failure will cer- 
tainly not mean in his case want of enterprise or of enlightened enthusiasm 
and determination of purpose to accomplish whatever object he has set his 
mind upon attaining. The announcement, which has only just appeared, 
that Her Majesty the Queen- Empress has been graciously pleased to raise 
Mr. Lister to the peerage, will, tnerefore, be viewed by all concerned in the 
silk industries of tne British Empire as a well-meritea Tecc^nition of the 
services of a gentleman who has done more for the silk interest, not of 
India but of the world, than has ever before been achieved by a ^ngle 
individual. 

SILK MANUFACTURES. 
In pursuance of the system established in connection with the Tradb in 
Raw Silk, India's interest in Silk Manufactures may be referred to two 
sections— Indian and Foreign. It has been admitted that the available 
information regarding local silk manufactures is too imperfect to admit of 
an attempt being made to furnish a statistical statement that would mani- 
fest either its present position or past history. Numerous writers deal 
with the silk manufactures of isolated districts or towns, but a concentrated 
and concomitant enquiry, throughout the country, has never been made. 
While we have certain statistics of one province tor one year, and similar 
facts regfarding another for a different period, we do not possess particu- 
lars of any one feature of the silk manufactures of all India for one and 
the same time. In their Annual Administration Reports, as also in the 
statements of Internal Trade, the Local Governments continue to give, 
year after year, the fifi^ures of certain features of the silk trade (mostW of 
raw silk), while they do not touch on other equally important aspects of the 
subject. Each annual report is framed on the pattern of its predecessors ; 
it consistently gives certain facts and omits others. Indeed, it might be 
said of all such reports that they furnish the most meagre generalizations 
only, regarding local silk manufactures. The best sources of information 
are the special District Manuals and Gazetteers, but these unfortunately 
have appeared at different times over perhaps the past twenty or thirty 
years, so that, as already remarked, it is impossible to give a statement of the 
Indian manufactures for any desired period* But it may fairly be said that 
one feature stands out more prominently than all others as characteristic of 
the multitudinous writings that have appeared, namely, a consensus of 
opinion that the local silk manufactures of India have been completely 
ruined by the growth of the British imports of cotton and silk goods. 

INDIAN MANUFACTURES. 
Filatures &: Mills.— It has been accepted that one of the most 
satisfactory methods of forming an opinion as to the present position of the 
Indian manufactures of silk is through the trade returns of the movements 
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of raw silk. It has been shown by the table at page 204 that in 1888-89 
Calcutta had a net import by land routes of 2,435,4009), and Bengal Prov- 
ince a net export of 2,200,505ft. That amount at least was, therefore, pro- 
duced in Bengal. That there must have been more produced, however, it 
need only be necessary to remind the reader of the fact that local manufac- 
tures must to a large extent draw their supplies from local production, the 
silk being carried along road and river without being registered. But if 
we accept the net export (which has been registered as carried by rail and 
river) as a large portion of the production, it becomes possible to form some 
idea of Bengal silk manufactures. During the calenaar year of 1889 there 
were in Bengal 82 filatures. These gave employment to 21,654 persons, of 
whom 7,413 were permanent hands; the balance employed auring the 
working season. They produced 610,6533b of silk, valued at R47,8 1,570. Of 
these filatures twenty-one constituted three Joint Stock Companies with a 
capital of R7»45,ooo; the remainder were private concerns. It should be 
carefully noted that the returns of the filatures are for the calendar year, 
and the figures of trade for the official year which ends 31st March. Any 
comparison of these returns, therefore, involves an error which could only be 
corrected by taking the average for a number of years. But accepting that 
error as unavoidable, the following were the exports from Calcutta to foreign 
countries : 381,878ft reeled mulberry silk and 51,595 reeled tasar and other 
wild silks. If now we assume that these were entirely drawn from the 
filature production, there would have remained in India, say, 250,000ft of 
reeled Bengal silk. It is not known how much of the net export from Ben- 
gal (2,200,505ft) consisted of reeled silk, but it included the filature pro- 
duction, so that the balance of all forms of raw silk would. have been 
the amount available against the exports to foreign countries by sea of 
waste and wild silk, the exports to foreign countries by land routes of all 
forms, the exports coastwise of all forms, and the exports by rail and river 
of all forms. These exports amounted to a little over two million pounds 
gross, or a little over a million and a half net, so that it seems safe to infer 
that the local consumption in Bengal was about 300,000ft of Bengal silk. 
If to that figure be added the local consumption not registered as carried by 
trade routes, it is probably admissible to conclude that the consumption in 
Bengal of Bengal-grown mulberry silk exceeds rather than falls short of that 
figure. Its silk manufactures, therefore, are a little more than half as valu- 
able as those of Bombay town, and about equally valuable with those of 
the Bombay Presidency and of the Pan jib. The importance of allowing 
a large margin for peasant reeled silk and for village hand looms may at 
once be exemplified by the facts already shown, vis.t that while Bombay 
Presidency and the Panjdb neither possess filatures nor silk mills, their con- 
sumption of raw silk, as registered by rail, amounted in 1888-89 to 457463fc 
and 462,780ft respectively. A similar extensive consumption must, therefore, 
be conceded as at least possible in Bengal, and hence (as the great pro- 
ducing province which possesses facilities for local trade that escape all re- 
gistration) an annual consumption of 300,000ft would appear a safe though 
low estimate. Some further notion of the extent of hand loom manufactures 
in Bengal may be learned by the fact that (if the coastwise trade to Burma 
be removed from consideration) Bengal exports more silk goods to Europe 
than Bombay. {Conf. toith the remarks belovf, pp. 22^^228,) 

It seems unnecessary to go over the facts already reviewed regarding 
Bombay and the Panjib. Suffice it to say that these provinces consume 
large quantities of silk, and that perhaps next to Burma the Panj^b might 
be given as the province of India where relatively the highest amount of 
silk is used. The Bombay mills and one Calcutta mill are almost entirely 
concerned in the Burmese supply. Within recent years, however, a mark- 
ed decline has taken place in the Panjib manufactures. The Bombay 
mills are apparently proving year by year more disastrous to the village 
and town industry ot the Panjib, much after the same fashion as Chinese 
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silk appears to be checking the imports into the Panjib of Kashmir and 
Bokhari silks. These silks are brought to Bombay as return cargoes by 
ships that might have to return almost in ballast. They take opium and 
cotton to China, but have difficulty in getting goods for their homeward 
journey. The freight from China to Bombay is, according ly» less than the 
railway charges from Bengal, and to this fact largely must be attributed 
the fact of Bengal silk not finding a market in Bombay. 

In spite of all the changes of fashion, in which highly coloured cotton 

goods are admittedly displacinj? the locally produced silken garments^ 
iengal and the Panjdb are still important consuming provinces of silk. 
As already pointed out, from the consideration of other features of the 
trade, it is difficult to understand Mr. Wardle's remark, in its bearing at 
least upon Bengal, that *' everywhere,*' he found, '* the Native silk avoid- 
ed, and everywhere the same reason given, its want of thread regularity." 
The defect complained of could certainly not apply to Bengal filature 
silk, but applicable, though doubtless it be, to Native reeled siUc, it is im- 
possible to believe what appears to be Mr. Wardle's final conclusion that 
It is nowhere used in India. The coarse appearance of Native woven 
Ifoods, from Native reeled silk, it might be said, is almost, by religious pre- 
judices, preferred to the more carefully produced cloth imported from 
foreign countries or made by power loom mills. At all events the consump- 
tion of Indian silk must still be very great, as may be seen by ihe percent- 
age of persons dressed in such silken garments as they frequent the bath- 
ing ghats along the rivers of Bengal. Opinions of trade based on personal 
observation of that kind could not, however, be advanced in any estimate 
framed on statistical returns, and it is only mentioned as an indication of 
the extent of local manufactures which, tt is believed, would be very 
generally concurred in by residents in the Lower Provinces. To a far less 
extent would the observation be applicable to the North- West Provinces, 
the Central Provinces, and Central India, where the middle classes of the 
community prefer or are contented with coloured cotton garments. 

While statistics are not available regarding the number c^ silk hand 
looms in India more than of the peasant's reeling basins certain details 
are forthcoming regarding the mills. In the Statistical Tables of British 
India, six mills are shown to have been working. The following facts re- 
garding these may be here given :— 



Province. 



Name of Mills. 



Capita] (if 
a Joint 

^ Stock 
Com- 
pany). 



Average ,Ybarly Outturn. 
number oX 
persons 



"^^^^r 



Valae. 
R 



Island of Bombay . 



' Burdwan 



O 

H 
OQ 



L 24-Pergunnah8, 
\ Calcutta. 
1 Manbhum 

JBeerblram 

' Hooghly 



Totals 



Sasson & Alliance 
Silk Milb Com- 
pany, Ld. 

Silk Qothing 
Manufactories. 

Silk Factory in 
Ultadanga. 

Tasar Qoth Fac- 
tory. 

Tasar Manufac- 
tories. 

Tasar and Silk 
Qoth Manufac- 
tories. 



6 mills. 



R 
10,00,000 



718 

891 
350 
100 

r 2,100 

t(«)2,520 
850 



7*529 



567,607 

289,535 
84.395 
18,000 
13,600 

306,000 



7,83,488 

i,6r»333 

1 102,853 

13.S00 

9>450 

1,53.600 



1.178,137 



13,30,333 
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The first and the third of the above mills are worked by steam and 
with the most recent European machinery j they might not incorrectly be 
described as concerned almost entirely in the manufacture of cloth requir- 
ed for the Burma market, while the second and the sixth might, perhaps, 
be said to work mainly for the local Bengal market and the foreign ex- 
ports from Bengal. They are, in fact, Native factories owned and worked 
by Natives and by Native appliances. They are largely concerned in the 
tasar silk manufactures. It would be beside the scope and character of 
this work to deal with the silk manufactures of India from an art point of 
view, but, as denoting some of the chief centres of manufacture, the follow- 
ing brief notice of the Indian silks shown at the Jubilee Exhibition may 
be here given : — 

•* The collection in itself may be considered a typical one in design and 
colouring^, and it gives an accurate idea of almost all kind of fabrics of 
which silk forms the whole or part. It comprises the corah silks of Bengal, 
rudely produced by looms that would raise the smile and wonder of Euro- 
peans ; the coarse tusser fabrics woven in the same and other districts ; the 
magnificent kinkhahs of Benares, Ahmedabad, and Surat, in which gold 
and silver form such important decorative features; the plainer silks of 
Delhi ; the delicate and beautiful silks of Thana (a very ancient Christian 
settlement); the rich fabrics of Yeola, incomparable for living beauty and 
Arabian grace of design ; the ruder though not less interesting silks of 
Peshawar and the surrounding country ; the satins of Azimgarh, Ahmed- 
abad, Surat, Dhranghra, and Kathiawdr ; the wonderfully constructed 
patterns of the patolo weaving with ' tie and dye, * warp and woof ; the 
silks of Berhampur, Cambay, Cutch, Indore, Kathidwdr ; and Bombay, — 
all testify not only to the skill acheived bjr Indian dyers and weavers 
during many ages, but also for the fascinations which have held these 
people spell-bound in the production of their fabrics of mystery and 
beauty. 

•' 'rhe printed silks of India, too, are by a long way not the least of 
the interesting decorative work. It is a great pity that anythincf should 
have supers^ed the permanent and striking pnnts of the old-fashioned 
pocket handkerchiefs. I have seen them printea on the squat tables of the 
Calcutta printers, with indescribable interest, who use their prettily-sculp- 
tured little blocks with a dexterity and exactness marvellous to see, requir- 
ing no pin points to ^ide them m their repeats of patterns." 

To attempt to review, however briefly, the numerous district accounts 
of the silk manufactures of India woula occupy more than the already 
undue space which has been devoted to silk. The reader must, therefore, 
consult the Gazetteers and District Manuals, etc, of which the following 
may be specially mentioned : — 

Madras :— Manuals, Coimbatore District, by F. A. Nicholson ; North 
Arcot, by A. F. Oox, 339. 

Panjab Gazetteers :— Provincial Vol., 1888-89, 149; Jalandhar District, 
46; Shahpur District, 76; Hazara District, 144; Lahore District, 97; 
Gurdaspur District, 72 ; Mookan District, 108 ; Araritsar District, 41 ; 
Ludhiana District, 158; Delhi District, 136; Kohat District, 114. 

Bombay Gazetteers : — Ahmedabad, iv., 135 ; Cutch, v., 126; Kolaba, 
xi., 131 ; Khandesh, xii., 180 ; Thana, xiii., Pt. i., 378-385 ; Nasik, xvi., 
155 ; Dharwar, xxii., 375; Bijapur, xxiii., 371. 

Sir W. W. Hunter^s Statistical Account of Bengal :— Birbhum, iv., 338, 
374; Maldah, vik, 94 ; Rangpur, vii.,304 ; Mursh^abad, ix., 148 ; Pabna, 
ix., 332 ; Santal Parganas, xiv., 338; Hazaribagh, xvi., 168 ; Lohardagga 
District, xvi., 346. 

Mysore & Coorg, i., 436; ii., 37, 473. 
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North- West Provinces & Oudh Gazetteers :— Agra, vii , 555 ; 
Azamgarh, xiii., 125. 

Milburn's Oriental Commerce, 1825, 300, 301-303, 304, 496-497. 

Journals of Indian Art, January 1885, 33; September 1886, 115 ; July 
1888, 58, 61 ; October 1888, 68 ; July 1889, 10, 14. 

EUROPEAN MANUFACTURES. 
There may be said to be two natural divisions of this subject — (a) Euro- 

Eean uses for Indian silk, and (5) the silk goods imported into India. The 
itter will be taken up, however, under the heading Trade in Sili Goods 
(p. 224), so that the former only need be here dealt with. The information 
available regarding the European uses for Bengal silk is so uniformly alike 
in all technical works on the subject, that they need scarcely be taken up in 
detail. When the East India Company went with spirit into the subject 
of improving their silks, they were, in the first instance, mainly concerned 
in contesting the Turkey supply to England. French and Italian silks 
had not then attained the vast importance that they have since done — at 
least in England. In 17491 for example, the imports by Great Britain from 
Italy were only ^th the value of those from India. The taste for silken 
goods had not been created as an attainable luxury of the community at 
large. The purposes for which silk was mainly in demand were quite 
different then from what they are to-day. Indeea, it seems fairly clear that, 
had the present market existed, a little over a century ago, when the 
East India Company drove Turkey silks out of England, neither India 
nor Turkey could have enjoyed the positions of importance they respect- 
ively held. While not desiring to dispute entirely the oft repeated asser- 
tion that Bengal silk has degenerated, it seems fairly admissible to affirm 
that to a total change in the silk market is largely due the fact that Bengal 
silk has drifted into a peculiar and limited market for which it possesses 
special merits. If this idea be accepted, it would be possible to account for 
a retrogression in the trade without contending that, through the ignorance 
or indifference of the capitalist, presently interested in the silk trade, the 
quality of the article had so declined that it had become a drug on the 
market. Even in India it is freely admitted that Kashmir and Bokhdr^ 
silks are far superior to those of Bengal. These, like the silks of France 
and Italy, are obtained from an altogether different worm from that of 
Bengal. It has been satisfactorily shown that even in the Pan jab it is 
hopeless to expect to be able to rear Bombyx mori, while no one has 
seriously thought such a result attainable in Bengal. Nor is there anything 
to show that the silk of Bengal durin? any period of its past history has 
been otherwise than the sub-tropical and mostly poly voltine insects at present 
reared. The silk produced by these worms can at once be recognised by 
the expert wherever they are obtained, so that the Question of the degenera- 
tion or not of Bengal silk can alone be determined wnen the annual (B. mori) 
silk is excluded from the comparison. It would seem absurd to argue that, 
although polyvoltine silkworms, such as those of Bengal, produce a fibre 
which has certain definite and well -recognised properties, with greater care, 
they might be made to compete successfully with a silk of an altogether differ- 
ent nature, and one which may be accepted as having given birth to many of 
the modern phases of the trade. That there is a distinct market for Bengal 
silk there can be no manner of doubt. It is significant, for example, to 
note that, in connection with the proceedings of a Committee of owners and 
agents of Bengal filatures, on the subject of the disease of the worm, a 
unanimous opinion should have been given that what was wanted was 
not a new and improved race of worms, but prevention from disease, or, in 
other words, increased facility for the production of a quality of silk for 
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which there was a good demand. By the advocates of the theory of de- 
cline in quality two opposite opinions are advanced. It is held by the one 
school that the depreciation is due to defective manipulation and careless- 
ness, by the other, and with apparent reason, to be a natural consequence 
of climatic conditions which operate injuriously upon an exotic insect. 
That filature silk is superior to and has dnven Native reeled silk practically 
out of the foreign market seems admitted on all hands. But that the 
capitalists, interested in filatures, could be so blind to their own interests as 
to refuse to adopt, from time to time, as necessity arose, modem improve- 
ments ; in other words, that the spirit of competition which characterises all 
branches of British enterprise should be latent in the silk trade, seems 
absurd. The effects of climate on the insect, therefore, call for more 
serious consideration, but in even this aspect of the question the peculiar 
silk which it is desired to produce must not be lost sight of. Would"the 
periodic importation or careful breeding of stock result in the production 
of a silk of a sufRcientlv improved quality to repay the cost entailed ? 
When the Honourable the East India Company tried to improve the 
br^ of the worms, they may be viewed as having attempted to compete 
year after year with the then growing reco£[nition of the superior silks of 
Europe— silks that were destin^ to and which have since circumscribed 
the Indian produce to a definite market. It seems more than likely that 
the chief feature of all such experiments would lie in the success which 
might be attained in combating disease, than in any advantage from a 
slight improvement in quality. After a fairly careful perusal of the very 
extensive literature that exists on this subject, the author feels constrained 
to hold that Bengal silk of its present quality had better be accepted as a 
factor in the trade. Hutton stoutly upheld the view that if India was to 
maintain its own aeainst the superior quality of silk being produced by 
France and Italy, the production of the fibre would have to migrate from 
Bengal to the warm temperate tracts of the Himalaya. But here, ac^ain, 
the contention was that Bomhyx mori would have to be substituted for 
B. fortnnatus and B. crcesi. Subsequent results have so far proved the 
accuracy of Mutton's opinions, for, as he foretold, the Pan jib has proved 
unsuitea to the worm. Experiments are now being vigorously prosecuted 
in the region recommended by Hutton, vtV., Dehra Dun, but from the 
brief notices which have as yet appeared, it may be said that only doubtfully 
0ood results have been even tnere attained. Indeed, it is highly likely 
that if India is ever to compete with Europe, the attempt will nave to be 
made in Kashmfr and other such portions of the Himalaya that possess 
a climate and soil more nearly approximate to that of Europe than 
exists in the Dun. But is it necessary that India should accept the posi- 
tion that competition with Europe is an essential feature of its silk enter- 
prise 7 Such degeneration as may be admitted to have taken place might 
be held to be due to the fall in the price of silk throughout the world. The 
improvement in quality, and the cheapening of prices which became pos- 
sible in Europe, have rendered it problematic how far it would be remu- 
nerative to undertake now the similar expensive measures to guard against 
degeneration which the East India Company could afford to combat. 
Much higher prices were obtained in Europe b^ the Company than can be 
got now, and the Bengal silk was at the same time procurable in India at a 
much lower figure than it is at the present day. But the eyes of all interested 

fiarties are naturally turned on Mr. Lister^i undertaking in Dehra Dun. 
f he succeeds, India may then have two distinct, but by no means anta- 
gonistic, silk centres of enterprise. If such a state of affairs becomes an 
established commercial fact, the character of the exports may be materially 
changed, and Indian silk would then very probably appear on the tables of 
European brokers who at present take no cognisance of it. At the 
present day it may be said that the bulk of the exports are in waste and wild 
silks. The reeled silk of Bengal finds a ready sale for a few restricted 
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usesj and it thus seems probable that while the market for that class of 
fibre may never expand very greatly, it will always remain open, so that 
whether India can or cannot produce superior qualities of the silk of 
Bombyx mori, its polivoltine insects will continue to hold their present 
position. Mr. Wandle, in his Jubilee Exhibition Oitalogue, gives the fol* 
towing instructive information regarding Bengal Silk t — 

'* Ihave had many opportunities of observing silk-reeling in both France and 
Italy for many ^ears past, and I felt that if the same care and appliances were 
used in India as in these countries, silk of proper quality could be obtained. 

" In that I perfectly succeeded, and in no case in India was it told me that an 
improved threaa was not the result — in every case it was admitted. 

" I found by using exactly the same appliances as those of Italy that there 
was no difficulty in unwinding or reeling the cocoon with almost perfect regularity^ 
and in order that this possibility may be exemplified to those who may have before 
doubted it, the Silk Section Committee have decided not only to have this system 
in daily practical operation but also two of the best French methods. A large 
quantity of Bengal cocoons have been sent from the Bengal filatures of Messrs* 
Robert, Watson &lOo.» of Rajshaye, and a French fileuse is reeling them into 
raw silk daily during the time the Exhibition is open. At the other end of the 
teeliBg-etand is the Italian method in operation, and cocoons from Cyprus, Ad-^ 
rianople and elsewhere are also being reeled. Tussur and Afuga cocoons are 
also occasionally being reeled, and on short notice being given any person can see 
the reeling of Tussur or Muga cocoons in operation. 

" One thing has been proved, and I have been permitted to bring it home to the 
minds of impartial and unprejudiced manufacturers in England and on the Contin* 
ent, that the Bengal cocoon has not the inherent imperfections which it was thought 

gsrtaiaed to it, and that there is a prospect of a greatly enlarged output of silk from 
engal for several important purposes in the silk trade of Europe and America. 

*'Fifst, Sewing Silk. — Several of the best manufacturers of silks for sewing 
purposes in Leek nave assured me, after fall examination and trial, that this silk 
18 peculiarly applicable to their trade. 

" Mr. 8. uibson, a Leek manufacturer, writes:— 

*' ' I am very pleased with the five bales of Bengal silk I have just bought ; they 
work very freely, almost running from beginning to end of the akein without 
breaking down, which means winding without loss. The strand is of nice even 
size, suitable for the Leek trade, free from rough or slubby places, so much so as 
to render one important process in the manufacturing unnecessary, vig., cleaning. 
I am working these new Bengals in both the bright and washed state, and they are 
coming out at about one-halfthe cost of original Bengals. If this improved method 
is maintained^ it must have a serious influence on the China and Canton raws.' 

'* Mr. 8. Qoodwin, another silk manufacturer, and President of the Leek Silk 
Association, writes : — 

*' ' I have worked the $anr.ple skein of Bengal raw-silk, and am pleased to say 
that it is simply perfection. As to reeling, I may say that it wound almost with- 
out a break from end to end.' 

''This skein was reeled by me in Bengal with the Tavelette Keller, also erro- 
neously called Consono. 

'* The silk of the Bengal worm, by its ^eater elasticity^ is much better adapted 
for sewing silk than any other. I have estimated, in expenments conducted during 
the last tew days, the tension of the bare, or double tabre, deposited by the silk- 
worm, of the Bengal Madrassee or hob>weather cocoons, the Bengal Desi or 
November bund cocoons, and of Italian cocoons. The results are shown in the fol- 
lowing table, each figure being the average of numerous determinations, and re- 
presenting the number of centcmietres which three decimetres of the have is capable 
of stretching before it breaks : — 



Cocoons. 


Tension at the end 
of the cocoon bare 
which is at the sur^ 
face of the cocoon 
immediately be- 
neath the superfi- 
cial loose fibres or 
waste. 


Tension at the 
middle of the 
cocoon bare. 


Tension at the 
end of the 
cocoon bare 
which is neat^ 
est the telette 
or inner enve- 
lope. 


Madrassee Cocoon . 
Desi Cocoon . . • 
Italian Cocoon 


5*5 
70 
4'5 


9-0 
6-1 


5-0 
4'4 
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"S0eoMd,OrganMituand Tramfor Weaving.—fAr* Nicholson, silk manufac- 
turer, Macdesfield, in a letter to me, writes the following :— 

** ' In answer to your inquiry, I consider that good Surdah raw, when well reeled 
with plenty of spin upon it, will work well. It will then be a good substitute for 
Italian, its cheapness being the reason for its use. ' 

<Mn addition to this, I may say that Mr. Nicholson is speaking of a Bengal 
silk that was not reeled by the Italian method. I contend that thert would oe no 
greater evenness of thread in the Italian silk over that of Bengal if the Italian method 
of reeling were used. 

"Messrs. Q. Davenport & Oo. of Leek, to whom I sent a portion of the 
10 to la deniers, which I saw reeled by the Tavelette Keller in Beneal, have thrown 
it into organzina and tram, and sent me the following report : ^ The slip winds 
beautifully. Endosed are samples of two threads tram and a 500 yards skein of or- 
ganize. The silk is very clean. We consider it equal to ordinary Italian. It was 
running for an hour and only broke down once. ' 

•* Now it is necessary to say that, even with every improvement, Bengal silk 
may not be expected to rival or supersede the finest qualities of silk in the market. 
A reason or two from me may suffice. It will never be as white as China Silk, 
beoause one is from a yellow cocoon and the other from a white one. It will not 
'boil-off' or condition as well as the silks of Italy, China, or Japan, because it 
contains more gum or gr/s than these, and this brings me to an entomological 
point, namely, it is probably not of the same species; but of this further on. 

**l must guard myself against being thought slack in acknowledging the claims whk:h 
at least three Bengal firms have on the consideration of European manufacturers for 
careful reeling. The excellence of the silk produced at Surdah and its allied factories 
in the district of Rajshahi and other parts of Bengal, that of the Bengal Silk Company's 
factories, the chief of which is at Berhampur, and that of the well-known firm of 
Messrs. Louis Payen & Oo., are too well known to need mention. I acknowledge 
with much pleasure the kindness I received from these firms, and they are well 
deserving of the confidence of all interested in silk. 

** But apart from the efficiency of these well-known firms, there remains the 
much larger native industry, the reeling that is carried on in the numerous villages 
under the shade of banyan, palm, and mango groves. I visited many of these, and 
found the appliances very rough and rude, the reeling by them varying from 10 to 
30 cocoons in almost as many seconds. 

''In the Rajshahi district alone, out of ninety-seven filatures, sixty-three 
are native and tne remaining thirty-four European, 11,000 to 13,000 natives being 
empk>yed in silk-reeling in this district alone, 150 square miles of which exbt under 
mulberry cultivation. 

** If in these villasfes native filatures can be induced to improve their reeling, a 
largely extended inoustry lies waitine for them in their own country; for it goes 
witnout saying that the resources of China and Bokhara would not be drawn upon 
if Bengal silks were of the reauired quality. Many native manufacturers assured me 
they would much prefer toDuy Indian silk if only the quality were good enough. 
The consumption of silk for native uses alone is enormous. All Hindus wear it at 
meals and worshi|>. The Muhammadans wear mashrup or cloth of cotton-warp and 
silk weft, the wearing of pure silk fabrics being forbidden by the Koran. 

" Since I was in India another silk-reeling machine has been brought to my 
notice by the Under-Secretary of State for India. Its inventor, Mr. Serrell 
of New York, claims for it that unskilled labour can be used with its aid in reeling 
cocoons. This machme is automaHc, and by means of a feeble electric current 
which controls the feed, takes up another cocoon thread when one breaks, so that a 
new cocoon is added whenever required to keep up the size of the thread. It is 
stated to do two and a half times as much work as the present system^ at a saving 
of 35. gid, in wages, and one reeler can attend to six bassines. 

*' I am sorry it has not been possible to have this madiine at work in the Exhibi- 
tion side by side with the other three^ but I have lately seen it working in London, 
and have been very much struck with its automatic action. It was reeling Bengal 
cocoons without anjr difficulty, and it seems to me to be an appliance piurticularly 
suited to silk-producing countries where labour is dear, such as in our Colonies. 

"By this apparatus the cocoons are softened in a few seconds, and the reelable 
ends found without crushing the cocoons. They are then transferred to the machine, 
and placed singly in slots on a revolving disc. The fhread is taken automatically 
from each cocoon by a self-acting hook immediately it is needed at the tavelette, and 
this want is indicatra by tension drums, in electrical connection with the hook, when- 
ever the combined thread of raw silk becomes less than its normal strength. 

" Explanatory notes and printed particulars are published, and may be had, as 



TRADE 

In 

MANUFAC- 

TURKS. 

European. 



8. 2189 



Digitized by 



Google 



224 



Dictionary of the Economic 



SILK. 



Trade in SUk Goods. 



TRADE. 

in 
MANUFAC- 
TURES. 



SILK GOODS. 
2190 



FOREIGN. 

Imports. 

219I 



SUk Thread. 
2192 

Pure Silk 
Piece Goads, 

2193 



well as all information respecting this interesting invention, from Mr. F. B. Forbes, 
5, St. James* Place, London, S. W. 

^ " It appears to be able to do what Mr. Serrell claims for it, and it promises 
fair to be a valuable addition to the Bengal silk industry, and I commend it to those 
interested for a thorough investigation o? its capabilities. '* 

TRADE IN SILK GOODS. 
In dealing with this subject, it may, perhaps, be the most instructive 
course to refer the available information to two sections, vtB., Foreign and 
I NTBRNAL. Each of these sections would, accordingly, embrace the imports 
and exports between India and foreign countries, or between the various 
provinces of India. The other method of treatment would be to exhibit in 
one place all the available facts regarding the trade in silk piece goods 
(both pure and mixed), also thread and the smaller articles designated 
in the statistical returns as " Other Sorts.** 

I. ^Foreign Trade in Silk Manufactures. 
Imports. — The following table may be given of the Imports of Silk 
Manufactures during the past five years : — 









Goods of silk 




Ybars. 


Thread for 
sowing. 


Piece goods. 


mixed with 
other mate- 
rials. 


Other sorts. 






Quan 


titles. 






lb 


Yds. 


Yds. 


ft 


1885-86 .... 


5,954 


8,999,359 


2,174,429 


2,788 


1886-87 .... 


10,318 


10,541,862 


2,626,01 1 


3,616 


1887-88 .... 


13.301 


11,760,401 


3,970,372 


1,603 


1888-89 .... 


8,163 


10,953,732 


4,223,332 


4,497 


1889-90 ... 


10,38a 


11,426,168 


3,978,949 
ues. 


7,420 




Rl 


R 


R 


R 


1885-86 .... 


56,136 


94,42,414 


15,73,325 


18,555 


1886-87 .... 


94,327 


1,16,20,741 


20,90,162 


32,120 


1887-88 .... 


1,26,647 


^44,77,5 10 


28,16,701 


17,321 


1888-89 .... 


72»353 


",34,96,746 


32,11,321 


41,241 


1889-90 .... 


1,11,929 


1,42,30,272 


33,57,605 


81,335 



Accepting the returns of the last year in the above series as fairly 
characteristic of the trade, its present position may be briefly reviewea. 

Silk Thread.'^The major portion came from the United Kingdom, the 
next important source being from the Straits Settlements, then Hong-Kong, 
Austria, and last of all France. Fullj; two-thirds were taken by Bombay, 
the balance in almost equal proportions going to Burma and Bengal. 

Pure Silken Piece Goods. — Out of the total of close on 1 1 J million yards, 
imported by India last year, a little over 5 million yards came from 
the United Kingdom, the next most important European country being 
France with 610,356 yards. The French share in this trade seems to be 
declining. In 1885-86 it stood at over a million yards, and in the suc- 
ceeding year it was just under two million yards ; while Great Britain 
furnished in the former year 3,987,356 and in the latter 4,337, 199 yards. 
Of the other European countries, which supply India with silk piece goods, 
Italy stands next in importance. In 1889-90 India obtained from thence 
241,234 yards, beine fully a hundred thousand more than in 1885-86. 
The Italian trade thus shows signs of improvement. After Italy comes 
Egypt, that country having furnished India with 80,672 yards in 1889-90. 
The Egyptian trade i% however, very uncertain. It stood at 17,267 yards 
in 1885-86, 135.040 yards in 1887-88, and 153,166 in 1888-89. The other 
countries that supply India with silk piece goods are Austria, Germany, 
Persia, Japan, Ceylon, Zanzibar, and Belgium,— these countries contribut- 
ing in the order named from 25 to 2,000 yards. 
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But the countries mentioned make up about 6| million yards only of 
the total imports in 1889-00 ; the balance come from Hong-Kong, the 
Treaty Ports of China, and from the Straits Settlements. Not only there- 
fore does China furnish India with, say, one-half the amount of raw silk 
that is actually manufactured in this country, but with a large quantity of 
piece goods. What is more significant, the imports from that country 
have been steadily improving, as will be seen from the following figttret <n 
the trade from 1885 ^ >^ *~~ 
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It will thu9 be learned that China and jthe Straits furnished India, during 
t^e vears exhibited in the above table, with very ^ear as much silk piece 
ffooas as did the United Kingdom and France. How much of the exports 
from Great Britain were in reality French goods reexported it is impos- 
sible to tell; bi^ as the figures stand, England has more to fear from 
China than from France, in competition for Uie Indian trade. 

The distrlbuition of the very large quantity of pure silk goods imported 
annually into India is a matter of considerable interest, it will be seen 
from the table which follows that Burma takes the largest share in the 
trade, but the actual amount of foreign silk goods consigned to Burma is 
larger even than shown by a little under half a million yards. This is ex* 
plamed by the fact that of the amounts shown as consigned to Bombay 
and Bengal, a laree re-export exists coastwise, as also a considerably 
larger Quantity of Indian made piece goods (Conf* with tables at pages 
227 ana 228) :— 

Analysis of the Imports into India of Foreign Pure Silk Piecs Goods so as 
to show the shares taken by the Provinces. 



Years. 


Bengal. 


Bombay. 


Sind. 


Madras. 


Burma. 






Quan 


tities. 








Yds. 


Yds. 


Yds. 


Yds. 


Yds. 


1885-86 . .' . 


1,014,949 


3,565,243 


l8,I03 


50,519 


4^^50,546 


1886-87 . 
1887-88 . 




4.198,785 


14,247 


39,503 


4.200,958 


885,685 


4,771,369 


47,244 


35,083 


6,021,030 


1888-89 . 


i>i85,SS3 


4,311,395 


36,841 


23,156 


5,505,887 
5,231,808 


1889^ . . . 


658,599 


5.497,873 


16,713 


21,176 






Val 


ues. 








R 


R 


R 


R 


R 


1885-86 . 


11,65,403 


39,63,374 


25,833 


59,798 


43,23,006 


1886-87 • 


19,16,762 


47,50,506 


26,497 


50,921 


48,76,055 


1887-88 . 


10,80,110 


57,05,798 


75,805 


42,377 


75,73,920 

7",99,037 


1888-89 . 


13^*377 


48,82,338 


36,214 


33,285 


1889^.. 


8,03,334 


60,60,487 


27,054 


31,663 


73,07,835 



Silk mixed with other materials.-^ As will be seen from the table at 
page 221, the trade in the goods included under this heading is only about 
one-third as extensive and valuable as that of pure silk piece goods. It 
has, however, one somewhat remarkable feature. During the past five 
years it has averaged 2400,000 yards, of which France furnished 2,200,000 
yards. The French trade has also steadily improved from 1,239,045 to 
2,931*926 yards, while the imports from the United Kingdom have corre- 
spondingly declined from 665,940 to 283,309 vards. The next most im« 
portant country in the supply of the goods of this class is Italy, the im* 
ports from which have improved from 70,028 to 382,279 yards, but in 
1888*89 the Italian imports were 582,958. A similar improvement has 
taken place in the imports from Austria and Germany, — from the former 
country from 123,040 to 213,618 yards, and from the latter country from 
4,805 to 92,620 yards. It may "be added, in concluding this brief notice of 
India's import trade in mixed silken piece goods, that the supply drawn 
from China and the Straits Settlement is unimportant 

The distribution of these imports in India may now be noticed. Of 
the total for 1885-90 Bombay took 3404.869 yards and Bengal 555485, 
the balance in about eoual proportions went to "Madras, Sind, and Burma. 

Other Sorts of Silk Manitfactures.^F vom the table at page 221, 
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w^l be seen the articles registered in the trade returns under this designa- 
tion are not very important. They are almost entirely drawn from the 
United Kingdom, and are imported mainly by Bombay. In the year 
1889-90 Bombay took R67,227 worth of these goods, as against R 12,859 
consigned to Bengal, R087 worth to Burma an(rR263 worth to Sind. 

Having now placed before the reader some of the more salient features 
of the imports of foreign silk munufactures, it may be desired to con- 
trast these with the exports from India to fordgn countries by sea of 
Indian manufactured silk. 

Exports op Indian Producb.— The following table exhibits the 
trade under each of the four classes of silk manufactures :— 
Exports from India during the past five yean in Indian manttfactured 

silk. 



Years. 



1885-86 
1886^7 
1887-88 
1688-89 
18 



1885-86 
1886-87 
1887-88 
1888-89 
1889-90 



Thread for 
aewivg. 



lb 

28 
113 

Not daown. 



R 
2,635 
118 

S3» 
6,531 
Not snov 



Piece goods. 



Quan 

Yds. 
3,738,313 
3,161,179 
3,533,528 
3,807,303 
3,330,360 



iiHes> 



R 

3i.>2,554 
39,33,861 

35.21,757 
36,84,653 

23.98.929 



Values, 



Goods of silk 
mixed with 
other mate- 
rials. 



Yds. 
146,736 
189,310 
310,783 
169,035 
184,500 

R 

1,64,103 
3,34,000 

2,50,737 
1,81,603 
3,08,384 



Other sorts. 



17,317 
36.896 
30,411 
15^5 
Not shown* 



R 
16,554 
34,057 
19,947 
12,087 
Not shown. 



It seems scarcely necessary to comment on each of these separate 
headings. The trade in piece goods is the onl^ important item. Of the 
pure silk piece goods, out of an average during the past five years of, 
say, 5,100,000 yards, the United Kingdom took 2,160,000 yards and France 
an average of about 700,000 yards. The other countries, in the order 
of importance as consuming centres of Indian silk piece goods, were 
Arabia, Turkey in Asia, Persia, Mauritius, and Egypt. Judging from 
the figures fiven, the export trade in this cla^s of Indian silk manufac- 
tures seems if anything to be declining. 

In order to manifest the share taken by the provinces of India, it may 
be said that Bengal exported out of the total an annual average for the 
past five years of 2,920/X)0 yards, Bombay of 154,000 yards, Madras of 
25,300 yards, Burma of 1,131 yards, and Smd of 666 yards. The actual 
exports from Calcutta in 1889-90 were, however, 2,117,218 yards, and from 
Bombay 201,020 yards. In tKe table at page 217, which exhibits the number 
of silk mills in Iiuiia and their estimated outturn, it will be seen that the 
outturn (presumably mainly of silk piece goods) in 1889 was estimated 
at 1,178,137 yards, of whk:h 567,607 yards were turned out by the Sassoon 
Mills m Bombay. It has been affirmed that that mill runs almost exclu- 
sively for the Burma market, as wdl as the Ultadanga Mills near Calcutta. 
The last-mentioned mill had an outturn of 84,395 yards. That this view is 
correct of these two mills will be found confirmed by the magnitude of the | 

's^ S. 2196 



TRADE 
in 
MANUFAC- 
TURES. 
Porelffn 
Imports. 

Other kinds. 



Exports. 
2196 



Digitized by 



Google 



Mt 



Pictionary of the Economic 



SILK. 



Tnide in Silk Go9d«. 



TRADB 

MAMipPAC- 
TUBES. 



Bxpoi 



1811 

rU. 



B«^zportt, 
2197 



coastwise exports from Bombay and Bengal to Burmai. It thus seems a 
safe suggestion to ofi^ that it mav be accepted that of the Calcutta ex- 
ports of a,ii7,aiS yards* given above, and of the Bombay exports of 
201,020 yards, someDiingUke 80 per cent, were produced by village manu- 
facturers. In the passages which follow r^ardti^ the coastwise and 
internal trade, the distrilMXtlon of the total Indian production of silk piece 
goods will be more fully exemplified, but the facts here dealt with may be 
accepted as affording an adoitional confirmation of the statement made 
that the Bengal manufactures &om Bengal grown silk are far more exten- 
sive than might be supposed from the deprecatory remarks made on this 
subject by Mr. T. Wardle (««• ^ %i$\ It may, in fact, be said that, 
though there is a marked decHne in the dMRiAd ror silk goods in India as 
a whole, the power looms that exist in 1^ country have not seriously 
interfere with the import trade in foreign silk goods, nor materially dis- 
turb^ the proportton of the present trade that falls to the lot of the 
villafle weavers of the country. 

KB-BZP0RT8«— The following table gives the re-exports from India of 
foreien silk manufactures. The returns of this nature manifest the extent 
to which India stands as an emporium in the distribution to foreign 
countries of the goods she imports/rofM Foreign countries :— 



YSABS. 



1885-86 
1886-87 
1887-88 
1888^ 
1889-90 




1889^ 



Piece 
goods. 



Goods of 

silk mixed 

with other 

articles. 



Thread 

for 
sewing* 



Yds. 
335t654 
338,536 
415*433 
585,031 

564.13a 



R 
3»a3,o77 
3*31,115 
3.9N384 
5*54,876 
51*9*555 



QuarMms, 

Yds. 
6i,4t6 
61,850 
69*984 
83*059 
53*032 

R 
424069 

70,615 

58*033 



I 

373 

131 

Notsbowa. 



.R 

42 

6,996 

3*282 

630 

Not shown. 



Comment on the trade shown by the above table is, perhaps, unneces- 
sary. European, Central Asiatic, and Chinese piece goods and thread 
are consigned by India to the following countries, the figures given being 
those for 1889-90: Ceylon (145*902 yards), Egypt (73»<535 y*rdsj 
Persia (61,963 yards), Arabia (44,007 yards), Malta (38,5-^9 yards), Aden 
(30,9^ yards), Zanzibar (30,643 yards), the United ICingdom (26,174 



J, Mauritius (14,684 yards). Hong, 
lements (12,106 yards), France (6,935 



yards^y Turkey in Asia (16,940 yards), 
Kong (12,573 yards). Straits Settlemen 
yards), &c., 8rc. 

If now it be desired to ascertain how far the remark made regarding 
raw silk Is confirmed by the trade returns of silk manufactures, ot #.» 
that India is a consuming rather than a producing country, it is only 
necessary to add together the exports of Indian produce to the exports ot 
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foreign produce, and see how far the total exceeds or falls short of the 
imports :— 



I 



Year 1889-90, 



Throftd for 
■ewtnif. 



Exports. Indian Prod ace • 
Exports, Porei|rn Produce « 

Total 
Imports^ Foriif B Produce. 

Net Import 



lb 

m 



NU 
io»383 



lOi^Sa 



Piece goods, 
pure sillc. 



Yds. 

3vJ30,3^ 

564.15a 



3,894^12 
ii,436»i<S8 



8,S3«»^5« 



Piece goods, 
mixed silk. 



Yds. 
184,500 
53i03» 



a37.53« 
3«97Si949 



3.741.4I7 



Other 
sorts. 



lb 

Nil 
Nil 



7.4^ 



7,430 



In the concluding paragraph on the foreigfn trade in raw silk, page 
do4, it is shown that the un ports from ail sources were in 1889-90 
d»405949il^ which, by deductmg the exports to foreign countries, left 
195,8841b to the credit of India. A correction would have to be made to 
the above table for the foreign transactions across the frontier by land 
routfis. This trade is not very important, as will be seen from the table 
below which shows 9 net export of piece goods for 1889^ to the weight of 
31,2489^ a surplus which was valued at ^4,74*633. 

PORBIGN TRAPR IK SiLK PiBCB G0OD8 ACROSS THE LaVD FroM- 

TiBR.-*-A difficulty arises in connection with this as also the traffic carried 
lilong the railways aiHl rivers, in that the returns are expressed in weight 
inst^ of yards or pieces of cloth. 

Foreign Imports and Exports by Land Routes* 



Imports • 
Sxporta . 
Net Eicports 
Ditto b % 



1687-88. 



1888*89. 



Quaetity. 



CWt. 

«4 
437, 

40,656/ 



Value. Quantity. 



R 

7i,a86 
5*01,333 

4,30,046 



Cwt 

17 

. 459 

443 

49*504 



Value. 



33,113 

S.4o»9" 
5ti8,799 



1889-90. 



Quantity. 



Cwt. 

75 

354 

370 

8t.24i 



Value. 



R 

i»ia»335 
S^»968 

4»74»633 



II.— Internal Trade in Silk BfannilBCtareB* 
In discussing the Indian internal trade in silk manufacture^, it is neces- 
sary to follow the sam^ course as has t)een adopted for raw silk, namely, to 
separate the transactions recorded by sta coastwise, or by raili road, and 
river, into two se< itid Foreign produce. 

C0A8TWISB ' has already been explained that the 

imports into the accepted as equivalent to the exports. 

That is to say, t1 mpcrts, for example,' into Bengal from 

Bombay are the om Bombay to Bengal. Thst is not, 

strictly speaking destination of goods may be altered, 

thottgh reconled led for a certain port Int he returns of 

imports coastwis goods are grouped into two sections, 

tralfk in India _ inufactures. ^Bach ol these is again 

broken into twe sub<«ections<^ifHire silk piece goods and mixed silk gMds. 
In drawing up tke following tables the imports from one province to another 
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have alone been taken into account, the exchanges between ports withhi a 
province being excluded. Thus, for example, the trade from Chittagong to 
Calcutta has not been taken mto account, since the goods carried between 
these two ports are accepted as still in Bengal. The object in thus treat- 
ing the returns is to exhibit the d^;ree of indebtedness of one province to 
another in the supply of silk piece goods t— 
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• It will be observed that by far the most important feature of the coast- 
wise trade is the imports of Indian and foreign piece goods into Burma 
from the provinces of India. This subject hasaireadv been briefly alluded 
to as supplementing the direct imports by Burma of foreign piece goods. 
Iff therefore, it be desired to ascertain the total Burmese consumption of 
pure silk piece goods, it would be oecessary to add together the direct 
imports from foreign countries to the coastwise imports ^om Indian prov- 
inces of foreign aM Indian goods. 



YlAftS. 



fl«5« 




Avensgtsfor €v9 jrcsfsi 5*063,045 



Foreign !m- 
pofts direct* 



Ydi. 
4.350^546 
4»aoo^058 
i^oaijoao 
5»5<«»587 
5^1,808 



Imports 
— le, foreigii 
{[oods. 



Yd«. 

55^*978 
401,901 

l»oo4A7 
§54.103 
607,017 



644t'79 



Imports coast- 

wiM, Indian 

goods* 



Yds. 



I|i86^640 
901A5 
93M51 
81^605 



965,97<{ 



Totil Imports 
into Burma* 



Yds. 
5.8^,613 
5,789^90 
7,g37,8ia 
7,092,641 
6,649,430 



^5,67^399 



From these returns of silk piece goods it will be seen that since the 
average annual import is 6/S7<^399 1^^^^ ^^ quantity may, roughly speak- 
ing, be accepted as the average annual consumption. The expects by 
land routes to forei^m countries do not seriously disturb that estimate, 
since it is believed these are moi^e tlian compensated for by local manu- 
ntcttircs* 

The folbwhig facts exhibit the shares tidcen by the provinces of India 
in the supply of pw^ silk piece goods to Burma : — 





Indian 


PIBCB GOODS. 








i885«. 


1886^7. 


1907*00. 


1888^ 


1889-90. 


fesl, : : : : 

Madras • • . • 


Yds. 
Il6,s69 


Yds. 
698,006 

M,8ro 
99,386 


Yds. 

J35.7" 


Yds. 

415,808 

aa3,4i4 
i29,«8o 


Yds. 
393,855 
3ia,S57 
«» 1,374 



FoRjusN Fxacs 0000s. 




3g,S54 

4,231 



•5^ 



sst,643 

37^,770 



189,119 

158,530 

400 



67,^ 

180^105 

960 



It will thus be seen that during the past five years th* trade in both 
dasses has been expanding from Bombay and <Mclining from Calcutta. 
This same, observation maybe made regarcfiBg the imports Jshown on 
page 226) from forei^^n countries into Bengal aiHl Bombay. The former 
are manifesting a distinct indication of declining in almost an inverse ratio 
with the improvement in the returns for Bombay. Whether these changes 
in the trade be accepted as of a permanent and serious nature or not, one 
observation reouitfis that camiot be doubled, vss,, that B«niia js by far 
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the most important Indian market for silk piece goods. The traffic in 
mixed silk piece goods is too unimportant to call for any special remarks. 
Rail & Rivbr Transactions.— Following the course already pursued 
with raw silk (p. 207), the foUowing balance sheet may be given of the 
recorded traffic by these routes. It need only be necessary to remind the 
reader that these rettutis are given by weight, not by measurement. It is 
accordingly difficult to arrive at a comparative figure that would reduce 
these returns, so as to allow dt an estimate of the consumption of Indian 
and foreign piece goods by the interior provinces.— 


TRADE 

•US* 

2203 


BXFORT— THB PSODU6INO ARBAS. 


PSOVINCBS WHICH MANirtST A If«T 
IMPORT— THB CONSUmNO ARBAS. 




Provinces and 
Towns. 


Export 
anifim- 
portin 
■umndf 
o#82|ft 


Net 
export 
inlb. 


Provinces and 
Towns. 


Import 
andex- 

portin 
maunds 
o#82iBw 


Net 




INDIAN 
PRODUCE- 

Bangal. . 


{ 
{ 


"^ 


343t9" 


Madras . .{ 

Net Import 
Bombay . .{ 

Net Import 
Smd . .•[ 

Net Import 

N.-W. Provinces J 
aadOndh. \ 

Net Import 
PtajAb . .{ 

Net Import 

Central Pirovinces -| 

Net Import 

Rerar-Net Import 

lUjputina and Cen- 
tral India-Net Im. 
port, 

Nisam's Territory- 
Net Import 


^6 


39*5«7* 




Net Export 


4.^^ 


479 




Aimm • 


.981 
7 


22,605 


444 
309 

335 


19.388 




Net Export 


374 




Madras Sea-ports 


1,585 


l28^S2k 


39 

2 


3/>53| 




Net Export 


1,561 


37 




Bombay Town 


'•?i; 


71.380I 


1,191 

313 

979 


80^767* 




Net Export 


864 




Kaiaclii 


16 

3 


I1155 


s; 


4U745 




Net Export 


«4 


9^ 










30 

3 

2Z 


^AH 






«7 


i»4o3i 




• 


83 


6f847i 








«3 


i,073i 





S. 2203 



Digitized by VjOOQIC 



234 



Dictionary of the Economic 



SiLlt. 



Trade in Silk Goods. 



TRADB 

In 

HANUPAC- 

TURBS. 

ByRaUft 
River. 



Provinces WHICH manifest a net 

EXPORT— THE PRODUCING AREAS. 


Provinces which manifest a met 
mport-^he consuming areas. 


Provinces and 
Towns. 


ExDort 
and im- 
port in 
maunds 
of 82|lb. 


Nat 
export 
in lb. 


Provinces and 
Towns. 


Import 
andex> 
port in 
maunds 
o£83ilb. 


Net 
import 
inlb. 




5,080 
6 


3,970 
418,60s 


Mysore . .[ 

Net Import 
Calcutta . .| 

Net Import 

Madras Presidency^ 
Net Ibiport. 

Bombay . .| 

Net Import 
Sind . . . 

Bengal . .{ 

Net Import 

N.-W. . Provinces 
and Oudh. 

Net Import 

Pan j&b . . 4 

Net Import . 

Berar— Net Import 

Rijputina and Cen- 
tral India-Net Im- 
port. 

Nixam's Territory- 
Net Import. 

Mysore— Net Import 


1,135 
3 






1,133 


92,5^ 




3.877 

453 




FOREIGN 
PRODUCE- 

Madras Seaports 
Net Export. 


3.4^ 


383,480 


"5 


"•337* 


Bombay town .4 


4,816 
1 


• 




5,074 




Net Bxport 


4,815 


397,238* 




361 


39,783i 




Karachi— Net Export 


S4I 


38,1 33i 




334 
43 






Calcutta . ..[ 


16 
10 






aSi 


33,i83i 




Net Export 


6 


495 




3 
3 






Central Provinces • 


109 
3 




Net Eixport 


••• 


••• 










106 


8,745 




*1 






4^9 


35.392* 




5 


412* 




9 


74J* 




3 


247* 




33 


i.897* 
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It will be seen that Bengal and Assant are the chief exporting prov- 
inces. The Madras sea-port towns have to be left out of consideration, as 
these merely distribute the foreign and coastwise imports to the presiden- 
cy. The Bombay town exports are, however, of more importance, since 
tnese (both Indian manufacture and foreign) are maittly consigned to the 
Bombay Presidency and the Panjdb. Of the foreign piece goods exported 
from Bombay town, 4,816 maunds went to the presidency and the balance 
mainly to the Panidb. Of the exports of Indian goods, 526 maunds went 
to the Panidb, and 434 maunds to the Bombay Presfdency. It Is currently 
reported that every year shows a brisker trade from Boml>ay to the 
Panjdb,so that the competition of power-looms seems to be telling against 
the local hand-loom productions. But the Panjdb also draws largely 
from Calcutta (133 maunds Indian and 233 maunds foreign), and con- 
siderably smaller quantities from Karachi and Bengal. As already 
pointed out, therefore, the Panjdb, after Burma, may be accepted as the 
next most important consuming province for silk in India. 



APPENDIX. 

Complete List cf the Indian Bombycida and Safurniida by 
G. F. Hamfson, Esq* 

BOMBYCIDJS. 

1. BOHBTX MORI, L. ; Syst, Nat^ IJ.,p. 817. (See pp. 2, 75.) 

„ croBsi» ffutt. : Trans, Ent. Soc, 1864, p. 312. {See fp. 2, 10.) 
„ fortunatiiB, Hutt. ; Trani* Ent. Soc, 1864, p. 312. (See pp. 2, 

„ ^oenttif, Hutt. ; Trans. Ent. S0C.9 1864, p. 313. (See pp. ^, 18) 

„ textor, Hutt. ; Trans. Ent. Soe., 1864, p. 313. {See pp. 2, ig.) 

„ •nmcanentit, Hutt.; Trans. Ent. Soc., 1864, p. 313. (See pp.2, 7.) 

HaUtat.— China and, in a domesticated state^ Europe, India, etc. 

See pp. 2» s, 22^^67. 

2. BCTROCTRA DUPHANA, ffampson : Moths of India, ined. 
Habitat.— Momeit, Burma. 

3. OCINARA SIONIFBRA, Wlk.t Joum. lAnn. Soe., vi.,p. 130. 

„ lactea, Hutt.: Traits. Ent. Soc., 1864, p. 328. 
,» dii^hana, Moore: Lep. Atk.,f. 83. 
Habitat.->North-West Himalayas; Khasias^ NHgms; Andamans; 
Sumatra ; Borneo. See p. 3. 

4. OCINARA AnCAUS, Wlh. ; Joum. Linn. Soc, v%.,p. 130. 

„ dgnata, Wlk. ; Journ. Linn. S0C.9 vi., p. 131. 

„ mdorei, Hutt. 5 Trans. Ent. Soc, 1864, p. 326. 

n lida, Moore; Cat. E. L C, p. 381. 
Bombyx plana, Wlk. ; Cat. xxxii., p. 573. 
Habitat.— Masuri ; Hongkong; Borneo; Java. Seep, 3, 

5. OCINARA VARIANS, Wlk.; Cat,v.,p. 1133. 
Naprepa albicoIUa, Wlk.; Cat.,vi.,p. 171. 

„ cervina, Wlk.; Cat., xxxii,, p. 489. 
Chasena Telata, Wlk. ; Char. Undescr. Hei., p. 21. 
Habitat— Philippines; China; Formosa; throughout India and Cey* 
Ion ; Borneo. (See p. 5. ) 

6. QUNDA JAVAmCA, Moore ; P. Z. S., 187^, /. 57^. 
Habitat.»Sikkim ; Java. 
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7. OUHDA APICAUS, ffampson ; ///. Ifet., ix., itud. 
Hatutat.— Ceylon. Seep. 5. 

8. OONDA SIKKniA, Moore ; P. Z, i"., 1879, P^ 406. 

N msuma yar egata, Hampson ; ///. Z^^^., t«., iii#<£. 
Aristhalla thvr«itesii, JI/<H>r# j Lep. Ceyl., it., p. 136. 
HaWtat-Sikkim; Ceylon. Set p. $. 

9. THBOPHILA HUTTONI, Westw. ; Cab. Or. Ent.,p. 26. 

n ilicrwinei, Huti. ; Trans, Ent Soc, 1864, p. 324. 

„ affinis, Huti. ; Geoghegan, Silk in India, App. A, p. 3. 

w bengolensis, ^K».; Trans. Ent. Soc., 1864, p. 322. 

Bombyx reUgiosa, Helf. ; Journ. A. S. B., 1837, 41, j. 
Habitat.— North- Western Himilayas; Sikkim; Assam. See pp. $•4. 
xa THEOPHILA LOOUBRIS» Drury ; tns. Exot., Hi., p. 28. 

Habitat.— Madras. ^ 

II. MOSnUA PALCIPmnns, IVlk. ; Cat. xxxii.. p. 58r. 
^^ P castaoM, Moore ; Lep. Atk., p. 82. 
Habitat.-Sikkim ; Bhotan. 

xa. "WOTUA SPHniGlFORlas, Moore; P. Z. S., 1879, p. 407. 
Habitat. — Masuri. 

13. MUSnUA HIPATICA. Moore; Lep. Ath,p. 82. 

Hoi2*.f '^*'*"^^^^''- J ^- ^' ^'* '^^' P' S97. 
Hatttat.— Muiree, Sikkim. 

14. AMDRACA BIPONCTATA. Wlk. ; Cat. xxxii.,p. 582. 

» trilochoides, Moore; P. Z. S, 1863, p* ^^o. 
HaWtat^Sikkim; Assam. 

'* ^"^5^ raisns, Feld. ; Rets. Nov. pi. 95,/. 4- 
Habitat-Ceylon (or ! S. Africa). 

SATURNIID/B. 

I, ACnAS SBLBim. ffuhn. : SammL Sohmeti. /., pi. 172, f, 3. 

Plectrqpteroii diaas, Hutt.; Ann. N. H., 1846, p. 60. 

Habitat— China ; throughout India, Ceylon, and Burma. See pp. 68-6g. 
8. ACTUS MJOTAS, DouH. ; Ann. N. H., 1847. p- 95* 
M leto, Doubl.; Proc Ent. Soc, i8d7,p. U. 

Habitat— Sikkim ; Butan; Khasias; Sibsagar. See p. 67. 

* if^ ««SSCB!fS, Moore ; P. Z. S., 1877 f P. 602. 
Habitat— A ndamans. See p. 67. 

4. ATTACUS ATLAS, Linn.; Mus. Lud. mr.,p. 366. 

„ ftUbetica, He^- ; Journ. A S. B., W ., p. 41. 
»• taprobaiMB, Moore; Lep. Ceyl. H fp. t$4* 
HabitAt— Throughout India, Ceylon, and bumt|, SHpp' 8(h8S' 

5. ATTACUS IDWARJXHL White ; P. Z. A, 1839, ih Ui^ 
Habitat-Stkkim; Shillong. Seep.86. ^^'^Vr 

6. ATTACUS cnrrmA, Drury: Exot Ins., pL 6,f,^L 
tt^tn, Wlk.: Cat.xxxii.,p.S2s. ^ 
camdagi, Wlk. : Cat xxxii., p. 32$. 9u #. 84. 
wtlkari, Feld. : Wein. Ent Mon. vi., p. Ia, 

„ »» Pfy«rf» ^utl. ; m. Net. Hi., p. jt. ^ ^ 
. ^Habitat— Japan ; China; Him^yas ; Assam; C««h«r; Java; Nil- 
giris. See pp. 83-86, 162. 
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7. ATTACUS RISINI, Boisd.: Ann, Soc., Ent Fr. 1854, p, 755- 

,. gnerini, Moore i P. Z. ^., i8s9,p> 269. See p. 87. 
„ ImmU, Wlk.i Cat v„ p, 221. 
„ obacnrns, Butl, ; Trans. Ent Soc., 1879, p. 5. 
tole, Wesiw. ; P. Z. S,, 1884, p. 144- 
Hi^biUt.— China ; Sikkim ; Bengal ; ? Ceylon. See pp. 87, 162^174' 

8. AMTHBaSA ROTLBI, Moore; P. Z. S^, i8Kg,p. 256. 
Habitat— Masuri ; Kangra; Sikkim; Khasias. See pp, 7^'!^* 

9. ANTHBRAA ASS AHA, Wesiw. ; Cab. Or. Ent ,p. 42. 

M mesankooria, Moore i Wardle's WUd Silks, p. 5. Seep. 7/* 

f M perotteti, Gudr.-Mafr, ; ZooL, 1843, pi. J2j. See (p. 75* 7^. 

Habitat— Himilayas from Kangra to Assam? Pondicherry, See 

pp. 70, 72, 7S, and I74''^3' 

10. ANTHBRJSAANDAMANA. Moore; P. Z, 5, i877,f' ^02. 
Habitat.— Andamans. See p* 70. 

IX, AMTHBRiBA KNTYBITI. N. Sp. 

^ and $ very mnch resemble A. roylei. fron which the species differs 
in beintr tilled with pink and yellow, and in the antimedial line of the 
hindwing being further from the base and touching the ocellus. From 
paphia it differe in having the ground colour creenish grey; the costal 
grey band of the forewing only extends half way from the base ; the occelli 
of Doth wings are small, each hyaline spot having a dark lemule on its 
inner edge ; the marginal line daric ; the sub-margmal line of hindwing 
placed far from the margin as in roylei. 

The larva differs from that of roylei in having sepia streaks on the 
head ; silver spots on the lateral band of 4th and 5th somites only, instead 
of the 4th, 5th, 6th, and 7th ; the apical tubercles on and and 3rd somites 
blue instead of green. It feeds on the Wild Cherry •*not the Mohwa,'* 
Oak and Birch, and spins a small hard pedunculate eoeoon instead of a 
double walled non-pedunculate cocoon. 

Habitat.— Sikkim. Exsp. 156, M. M. See pp. 70, 7/, 7^7. 

15. AMTHBRiBA HBLFBRI, Moore; P. Z. S., 1859, p. 257. 
Hibitat-Sikkim. See p. 71. 

13. AlTTHBRiBA PAPHIA, L»nn. ; Svst. Phal., 4. 

n mylitta, Drury ; Exot Ins., it., pi. 5, 6j. 
,p dngalaia, Moore ; Lep. Ceyl II., p. 122. 
M tivalica, Moore ; WardWs Wild Silks, p. 5. {See pp. 4$, 79, 

J 22.) 
„ nebnloaa, ffuti. ; Moore, War die's Wild Silks, p. 5. Seep. 71. 
„ fratema, Moore; P. Z. S., 1888, p. 402, 
Habitat ^Throughout the greater part of tropical India. See 72 and 
96*i6i. 

14. ANTHBRJIA FRITH!, Moore; P. Z. 5"., i8s9, ^ 2^6. 
Habitat— Sikkim ; BhuUn. See p. 70. 

IS- Hope: Trans. Linn. Soe., '845* p. 132. 

ttiMtat-Sikkim. Seep. 94. 

16. SATURHIATHIBBTA Westw ; P. Z. S., 1853, P- '66. 
Rinaca exteoia. Bull. ; III. Net. v., p. 61. 

Habitat— Thibet; Sikkim; Assam. See p. 88* 
tj. ^ATramA Ami A. Moore ; P. Z. S., 1865, p. 818. 
Habitat-Sikkim. See p. 95. 



SS. SATURMU GROTBI, Moore ; P. Z. S., 1850, p. 26$. 
Habitat.-*Himalayas from Simla to Sikkim. Seep.gs* 
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19. SATURWA UVQIA, Moorei Trans Ent Soc, 3rd Ser., it., p. 424. 
hoddngii, Moore ; P. Z. S., 1888, p. 402. 

Habitat.^ Kulu. See p. 95. 
ao. SATURNU FYBBTORUll. Westw. ; Cab. Or. Ent, p. 49. 

„ ddosa, Moore ; Trans, Ent Soc, (j), //., p. 42$. 

Habitat.— China ; SikKim. See pp. 9$, 96. 
ax. SATUR lA SIMLA, Westw. : Cab. Or. Ent, p. 41. 

Habitat.— North- Western Himdlayas. See p. 87* 
23. SATintNIA HOTTONI, Moore } Trans, Ent Soc. {3), i,,p. 321. 

Habitat— North-Westem Himdlayas. See p. 94. 

23. SATURNIA CACHARA. Moore ; P. Z. S, 1872, p. $78. 
Habitat.— Cachar. See p. 88. 

24. SATURNIA STOUCZKANA, Fefd.j Rets, Nov. pi. 87,/. 3. 
Neoris shadnlla, Moore; P. Z. Sn 1872, p. $77. 

Habitat— North-Westem Himalayas; Yaricand; Ladak. Seep. 94, 
^ LOEPA KATINKA, Westw.', Cab. Or. Ent., p. 2$. 

„ miranda, Moore; Trans. Ent Soc. (j), iV., p. 424* 
„ aikkima, Moore ; P. Z. S., 1865, p. 818. 
Habitat— Sikkim; Assam; Yunan; Nilgiris; Java. Seep. 94. 
26. LOEPA 9 SIMPUCIA, Mass. ^ Weym.; Beittrs Zur. Schmelt pt, it., p. 20. 
Habitat— East Indies. 

37. LOBPA NBWARA, Moore ; P. Z. S., 1872, p. 578. 
Habitat.— Nepal ; Sikkim. See p. 95, 

38. sALASSA LOLA, Westw.; Cab. Or. Ent., p. 2$. 
Habitat.— Sikkim ; Silhet. See p. 9$. 

gg. SALASSA ROYI, Elwes. ; P. Z. S., 1887, p. 447* 
Habitat— Sikkim. See p. 95* 

30. <»IC0LA TRIFHNE8TRATA, Helf. ; "^ourn. A. S. B., nt ., p. 45. 

„ btmnana, Swinh. ; Trans. Ent. Soc, 1890, p. 198. 
Habitat — Throughout India, Ceylon, and Burma ; Andamans ; Java. 
See pp. 88^3. 

31, CRICULA DRBPANOIDBS, Moore; P. Z. S., 1865, p. 817. 
Habitat— Sikkim. See p. 88. 

BRAHMiEIDiE.* 

1. BRAHMJBA WALUCHU, Gray 5 Zool. Misc., p. 39. 

„ amchifera, Butt ; m. Het, v., p. 95' 

„ rufescens. Butt ; Ann. N. H., 1880, p. 62. 

Bombyx ^pectabilis, Hof>e ; Trans. Linn. Soe., 1841, p. 443. 

Habitat— Nepal; Sikkim; Assam, See p. 96. 

2. BRAHMJSA HBARSEYl, White; Proc. Ent Soc., 1862, p. 26. 

whitei. Butt ; lU. Het, v., p. 119. 
Habitat— Masuri; Sikkim; Burma. Seep. 96. 
(W.R.Clark.) 

SILVER 
Silver, Ball in Man. Geol. Ind., III., 231. 

Vtm.-^Ckandi, rupa. Hind. ; Tara, chandi, Bbno. ; Rupa, D^. ; 

Chandt, Guz.; VeUt, Tam.| Venai. Tel.; FoMMeh, faddah, Arab.j 

Sim, nokra, Pbrs. ; Rupya, sveta, ratata. Sans. ; Peddt, Sinqh. 

References.— Jfosow, Burma and Its People, $64, 7^/ Ainslie, Mat. Ind., 

II., 562 f U. C. Dutt, M^t Med. Hind., 61 ; Atkinson, Him. Disi. 



* The Brakmaida spin no cocoon, and art, therefore, not silk worms, though by 
some authors they have been quoted as such. 
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^y* 406; Ayeen 



iX.f N.'W. P. Com.), »79f Forbts Watson, Jnd, Surv0' 
Akbary, Gladwin^ s Trans., /., 1S ; IL, 42, 18$ ; Unschotgn, Voyage^ 
io East Indies {Ed, Burnett, Ttele & Yule), /., ai, So. 100, 128, 147, 
153 1 li'i ^4* 2gs ; Tavernier, Travels io B- Ind.j /., S / //., 25, r62, 
J70, 28i; Marco Polo, Travels (Yule's Ed.,) IL, 3»5, 327 f Man. 
Madras Adm,, II,, 3$ ; Gribble, Man. Cuddapah, 4S ; Bomb. Admin. 
Sep. kt8ji'j2), J7J, 384 f GaMtiieers :— Bombay, IV., ,127; Panjdb, 
tahore, sbf Delhi, 927; Hagara, i43, Peshawar, 15^; Mysore & Coorg, 
/., 43:^} Balfour, Cyclop. Ind., Ill,, 641. 

Hiftory.^Silver is one of the most anciently known of metals. In the HISTOBT, 
Bible it 19 frequentl]^ mentioned ; from the time of Abraham onwards it has 3206 
been a common object of barter and traffic, and Solomon is said to have 
hired fleets of ships from Tarshish for the purpose of obtaining from Ophir 
the silver used in decorating his palace and temple. The latter place has 
been identified by some writers as a port or district on the Malabar coast ; 
but at least it is undoubted that Pliny, who wrote A.D. 77, referred 
to India as a country whence silver was obtained for the use of the 
Romans. He says, *' The Dardanians inhiabit a country the richest of all 
India in gold mines, and the Sets have the most abundant mines of silver ;" 
and in another passage, "In the country of the Nareae, on the other side of 
the mountain Capitalia (t .«., Mount Abu), there are a very large number 
of mines of eold and silver in which the Indians work very extensively/' 
Mr. OaJvert fjCulu and its Biauti$$) has suggested that the countrv of the 
Setae was probably Kulu, the lVa9$r^-rupi or silver country of the Wazirs, 
and undoubtedly argentiferous galenas do occur there, but QAn«ral 
Cunninghann was inclined to thinV that the Setae referred to by Pliny were 
the native bankers or Seths who have for ages held in their own hands the 
wealth of India. The silver mines of the Nareae have been identified with 
some of the ancient mines in Southern India, in which argentiferous 
galena was found, and some of which are in the vicinity of the country of 
the Nairs or Malabar. 

There seems good reason to believe that the Chinese, at any rate, at one 
time, obtained silver from Malabar, but Marco Polo, in bis Travels, states 
that ships coming there from the East to trade brought gold and silver to 
exchange for the products of the country, so that in his time Malabar had 
probably ceased to be an exporting centre. In the Ain-4' Akbari, written 
about the end of the sixteenth century, »lver mines are mentioned near Agra 
and in Kashmir, but the bulk of the silver used at this period in India 
seems to have beeir imported. 

Tavernier, in his Travels, says in one passage that Japan is the only 
Asiatic country where silver occurs, but afterwards cites Bhutan and 
Assam as possessing silver mines. 

OccuRRBKCB. — Silver in India occurs most commonly in ores of lead OCCVRRBRCB 
and co{)per, but there are several recorded cases where native silver has 2207 
been said to have occurred, and to them reference will first be made. 
The account of the occurrence of silver is an abstract of that given in 
Ball's Economic Geology cf India (VoL III.^ Man. GeoL Ind). 

A.— N ATI vbSilvbr.— if ^rof .• Mysore.-^Accordmg to Sir W. Alnslle, 
Oaptain Arthur discovered thin plates of native silver adhering to some 
cubical crystals of gold, and also silver in the condition of chlorides asso- 
ciated with iron pyrites. Dr. Scott's assays of the Karmil galena indicate 
an extraordinarily rich ore (374 02., 175 oz. 3 dwts. ; 16576 oz. of silver in 
the ton of lead), but Dr. Balfour's original examination showed no traces 
of silver. The Karnul galena silver mines deserve their title if these 
amounts were really found. 

On the authority of a letter from Dr. Roxburgh, Dr. Heyne states 
that on the analysis by the Assay Master of Bengal, some Cuddapah 
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galena from an abandoned mine» formerly worked by Tippu Sultan, con- 
tained II per cent of silver, or more probably 11 oz. to the ton, since 11 per 
cent. |dves the incredible amount of 246'4lb to the ton. Silver alloyed 
with Wynaad gold gives an average of about 15 per cent., but it is pro- 
bably less. 

Kajpvtana : Ajm$re District. — Silver is said to have been found in 
Lakhan Koti, a sandy well in the western portion of the city, but the 
amount realised was insignificant. 

Bombay : Dhamar District.^ln the streams from the Damhal or 
Kap(>atgdde hills. Captain Newbold found small quantities of silver 
associated with copper in gold dust which was being washed. A 
fragment of grey ore and some white metallic particles, which were 
thought might be silver, were also met with. Mr. Footo, under smilar 
circumstances, subsequently found particles of native silver. A rumour 
that ^Iver occurs in the volcanic island of Adjar, off Kattywar, needs con- 
firmation. 

B.-«Arobntipbrou8 Galbna.— C/>^0r Burma^ Shan 5ifo^«s.— In these 
States there are some smelting works tor the argentiferous galena which 
occurs in the fimestones near a village called Kyouktat The precise posi- 
tion of the mines and process of extracting silver from galena was ascer« 
tained by Mr. Fedden. Having put the ore with charcoaland a proportion 
of broken slag into a clay cupola or blast furnace, 3 feet high and from 
14 to 16 inches in diameter, two women, standing on a staging, work 
wooden cylinders with pistons, which produce a blast. As the galena is 
reduced by the sulphur being driven off, the metal accumulates at the 
bottom of the furnace, and is then run out and cast in pigs, which, on 
setting, are removed to a refining shed and placed in a reverbratory fur- 
nace in which lumps of charcoal are kept on fire-clay supports just above 
the molten metal. Litharge forms on the surface and is removed by an 
iron roller, and the process is repeated till all the lead has been extracted 
without the aid of cupellation, and pure silver remains of such condition 
that unless albyed by silversmiths it is not used for currency and jewellenr. 
The litharge subsequently reduced is converted back to metallk lead. The 
smelter buys up all argentiferous and cupriferous refuse from the silver- 
smiths' shops and separates the metals in his furnace. 

The following table showing the amount of stiver per ton of (a) lead, (3) 
copper, (y) percentage of silver alloyed with Indian gold, will suffice to con- 
vey to the reader the localities where such allo3rs have up to the present 
been prindpally found. They are abstracts of similar tables found in Ball's 
valuable work :— 

Tablb (a.) 



DiHrict. Nm»« of MlBC Ot, Dwt. On. ABaljtt, 



Date. 



Kmdapah. 
Do. 
Oo. 
Do. . 



Kinol 



Do. 
Do. 





MADRAS. 




JonnrarM-plUy 

Do.' I 
BMwapvr 


10 14 ^ 
13 13 i 
aa 7 
3S 7 


P.W.WaU. 

P.R. MaUet 
P.W. Wall. 


i8s8 . . 


> 


tyi 


Dr.Scott . 


... 




ITS 3 
165 15 


Do. 
Do. 


Jaa.ui9 . 



P. W. Wan. 

W. Kiaff. 
Madras Joore. 
Lit and Set., 

IBaioar, Pre 
\ ted., Att. 
) Oatana. 
Rm. to Off. In 

cm, Oovt. Cea- 

tralMns. 
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IIV. R. Clark.) 



Diftrlct. 



Name of Mine. Os. Dwt. Grt. 



Analyst. 



Date. 



Reference. 



BBNGAU 



Santal Pergon- 
nabs. 
Do. . . 

Bhagalpor 

Do. 

Manbbam . 
Do. . 



BolralU*. 

Laksimpnr nea 
Nia Dnrnka. 
? Gangoe 

Phaga . 

Dhadka . . 
Do. 



*9 8 o 

so 3 

5s 8 14 

103 a IS 

119 4 16 

99 O O 



Johnson and 

Matbey. 
A.Tireen 

P. R. Mallet 

CbenuBx.tD 

Govt. 
A. Tween 
P. R. Mallet 



Oct. i8s9 • 
Dec. 1800 . 
Majr i8yt 



AprUi88i . 



OCCORRBflCB 

Ars^nHfoPous 

Galena. 
U91MP Bapma. 



J. Barratt. 



CommlMioner, 
Bbaaalpar. 

(? 55 chittacka 
to the ton.) 

V.BaU. 
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Sambalpor 

Hoeangabad 

Do. . 



Revah 
JhansI 



Meywar 



Hasara 



Knlo 



Lahonl 



16 




Lhad 



use 
ai 3 o 
19 la o 



A. Tween . 
F. K. Mallet 
A. Tween • 



Peb. 1875 
lane 1879 
]anei8|o 



V.BaU. 
G. I. Nkhole. 
T.W.H.Hngbea. 



REWAH AND BUNDBLKHAND. 



Bengowalt 



f 8 14 

I 5 4" 

19 I' O 



A. Tween 
Do. 



June 1870 
May 1878 



Dr. Stratton. 
B. W. ColTin. 



RAJPUTANA. 



10 IS 9 A. Tween 



Oct. 1873 



Pol. Ag., Mey 



SILVER. 



PANJAB. 



rKakal Gaabl 
iHablbnlla . 




} 7 •" 



{13 10 o ) 
a0 IS o V 
a4 10 o ) 



13 10 o 
a0 IS o 
U 10 
10 la IS 
as 17 8 ) 
89 10 10 > 
13 14 9 > 

17 i» 8 ) 
8r 10 14 

88 19 
0S 10 
as 8 

40 I 4 

SO IS 10 

18 I 14 

SO 8 8 

89 o o 



'i\ 



P. R. Mallet 

A. Tween . 

Do. 
Do. 

Do. 

Do. 

Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
T. W. H. 
Hngbes. 



Sept, 1877 . 

Dec. 180S. 

1869. 

1809 • . 

MATch 1870. 

May 1870 

Oct. f8|3. 
Nov. 1873. 

May 1874. 
June 1874. 

Do. 

Da 
Sept. 1874 , 



Financial Comt^ 
PaiCib. 



F. Schiller. 
F. CalTcrt. 

J.Calvert. 



NORTH-WBST I^ROVINCBS. 


Matnri • . 


> . 


• 


10 10 


A. Tween . | Feb; 1873 . 


Col. Need. 


NBPAL. 


Nepal . . 


> 


• • 


14 14 


A. Tween . 


Jan. 1803 . 


Col. tal Singh. 



* Per ton of ore* 
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Difltrkt Name of Mine. Os.Dwt.Gn. Aoaljrtt 



Dale. 



BURMA. 



ToBgbo • 
Do, . 

AtBliertt . 

Do. 
Moolmaia 
Tavoy , 

Do. 

Tenaiscrljn 



Bhamo » 
Ynaaa 



Do. 



f Between Pha- 
at and the 
ongaten. 

Do! 
Do. 

'eetamedajr 

HUl. 
Teetalajr HiH . 
MeeslneHIU . 



Do. 

? 

Kyet "Voo 9 
oaya* march 
to north of 
Momein, 

Poneee allver 
minea* Kha- 
khjee HiUa. 



ao 8 y 

S 14 O 



900 

Trace. 



8 8 o 
S 8 



■| 



Trace. 
14 14 o 
19 5 14 
i« 7 9 

Trace. 

4 14 I 

la 17 8 

u » « ) 

II 8 itf S 

II o o ) 

la 5 o 

SS14 S 

104 le 6 



73 io o 



A«Tween 



D. Waldle 



Do. 

Do. 
A.Twcen 

Do. 

Do. 
Do. 
Do. 

Do. 

Do. 
Do. 



Do. 



May 1871 



March 1873. 

Dec. 187a. 
i8«». 

Sept.i8S3 . 

Jnly 187s . 
Oct. i8f s. 

March 187a. 

Do. 
Jane 1883 , 

Match 1870. 



CaptCooka. 



Utter from B. 
O'ftner, Eaq.. 
to Chief r 



Aeatt. Secy.. 
GoTt.of laoa. 
CoL D«incan« 

gey. to Chief 
mmlaaloDcr. 



Dr.WnUama. 
Dr.J./ 



BENGAL. 



Santal Pergna- 
naha. 
Do. 



Singhbum 



BalrakI . 
Do. (Pacoa) 



8j 5 « 

85 o o! 

{ •'"] 

(. 6 19 14 J 



Johnson and 
Mathgr. 

H. Ptddlng- 
ton. 

Meaera. Phll- 
Ilpt and Dar- 
lington. 



Oct. 1898. 



Joom. Aa.Soc. 



BURMA* 



Yoontattn Rifer 



ji 6 la 



D. Waldle . 



i«70 . 



Procdga. Aa,Soc. 
Bengal, it7o 
a79 (O-RUey, 
etc). 









TaBLI (y> 
MADRAS. 






Dialrict. 


Locality. 


Cold. 


SOver. 


Analyst. 


Dale. 


Referewa. 


Wyaaad. 


u^ . : 

Do. . . 
Devalareef 
Average 


87-07 

•0-9 
80-86 


r 

15-33 
ii^a 
ia-04 

i:5 


}A.Tween . 
Do. 

- Do. 
Do. 


Dec 1874 . 
Sept 1870 . 

Jan. 1875 . 
Sept 187s . 


W.King. 

J. W. Minchto. 

W.Rlns. 


Kolarin,My. 
aora. 


84-74 
9i-«fl 


1403 
i»*3 


W.King. 
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Dlitrlct. 


Locality. 


GoW. 


SJlTcr. 


Aoaljrtt. 


Date. 


Reference. 


BENGAL. 


Jathpnr , 


•M 


P4«4 


sris 


A.Tween . 


' Dec. 1874 . 


Col. DaRon. 



Medicine.— According tofSanskrit writers stiver, before administration 
as a medicine, should w purified by being converted into a black oxsde, 
and resubltmed, the process bdng repeated fourteen times. The proper^ 
ties of silver thus prepared are said to be similar to those of gold, out in- 
ferior. It is generally recommended for use, in combination with other 
metals^ such as gold, iron, etc. The dose given is from one to two grains, 
and it is said to be useful in various nervous diseases. In India the nitrate 
of silver is occasionally prepared by Muhammadan physicians, and used by 
them in the treatment of nervous diseases. In European medicine, the 
nitrate and oxide of silver are the only salts used. The nitrate is applied 
extemsdly in substance, as a caustic and escharotic ; internally it is ^iven 
in small doses as a tonic, antispasmodic, and sedative, while the oxide is 
analogous to the nitrate in action, but milder in its operation. Both are 
apt, but more particularly the nitrate, when administered over a long period 
of time, to produce a blue discoloration of the skin. 

Domestic and Sacced.— Silver is largely employed not only in the 
coinage of India, but also for purposes of personal adornment in the mas- 
sive ornaments worn by the upp«* and middle classes. It is unnecessary 
in a work like the present to enter into a detailed account of the art-indus- 
tries, such as the silver filagree work of Cuttack, Dacca, and Delhi, the 
jewellery of Southern India and the enamelled silver-work of Hyderabad 
and Multan, for accounts of which works, the reader is referred to the 
Journal of Indian Art. 

Trade.^During the oflScial year 1889*^, the imports of silver into 
India, from all sources, amounted to Ii7»i75»09i tolas, valued at 
R 1 2,38,84,740; of these I17»I73>09I tolas, valued at Ri2,38,82,740 were 
' privately imported, while 3,000 tolas, valiied at R2/)oo, were impe^ted by 
Government. The chief importing countries were the United Kingdom 
(with an import valued at R9,7^f9<»28o), Hongkoi^ 1^61,38,640), and Aden 
(R40,86,093). During the same period, there was an export of 14,125,028 
tolas, valued at R 141,25,028, of which R 1,38,61,963 worth was exported b^ 
Government, and R 6,44,020 by private individuals. Nearly half this 
amount R6o,22,2 10 went to Ceylon, and smaller quantities from 10 to 13 
lakhs to the Mauritius, Arabia, Persia, and the Straits Settlements. 

Sinapis nigrai Linn,; see Brassies nigra, Koch. ; Crucifbr jb ; Vol. I., 530* 

S. ramosa, Roxb.; see B. jnnces,Zr./. (sf T.; Vol. I., 528. 

SIPHONODON, Grif. ; Gen. PL, /., J70, ggS. 

[Cklastkinxji. 
Sijrfionodon celastrineus, Gnf.; Fl. £r. Ind., /., 699; 

Syn.— ASTROOYNB CORIACBA, WM, 

VtrtL'-'JIfyouk-opskU, Burm. 

References.^ ATfMTs, For. Fl. Br. Burm., /., tS4t GamhU, Man. Timh., 83. 

Hsbitat— An evergreen tree, frequent in the tropical forests of the 

eastern slopes of the Pegu Vomah and Martaban, and distributed to Java. 

Stiuctiir e of the Wood. — Pale yellowish, heavy, of a coarse unequal 

fibre, hard, and rather brittle. 
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SISAL HEMP. 
Sisal Hemp. — In continuation o£ the article on this subject, (VoL I.» 
i43)^AgaT6 liaalana— it may be said that experiments in the cultivation o£ 
this valuable fibre plant were bc^n in India in 1890, when a case of livine 
plants, from the Director of the Royal Botanic Garaens, Kew, was forwar£ 
ed to the Superintendent of the Botanic Gardens, Calcutta, for the purpose 
of introdudng the Sisal hemp industry into India. No details, however, 
of this experiment have as vet been published. A report on the Sisal Hemp 
industry of the Bahamas (written by Mr. Qeorge Pr«8ton) was presented 
to both Houses of Parliament in March 1890, ^4o. 85. 
SisSOOy see Dalbergia Siatoo, Roxb.: Lbouminosjb ; Vol. III., 13. 

SISYMBRIUM, Linn.; Gen. PL, /., 77. 
Stqrmbrium Irio, Linn.; Fl. Br. Ind., 7., iso; Crucifera. 
Syn.— 'S. iRioiDBs, B0U9. 

Vera.— rSeedss) ih4bkaUn, Hind. $ NakirAsth jangii Morson, (teeds^) 
kh4b kaldn, khdksit Pb.; Pofjan, Mekw auk i fun^U sursan, Sim Dt 
(Sbeds-) kkdkshi^ BoM a. 1 (Seeds«> JRdn-mki, Mar.; (Seeds'-) 
Ikdkski, Pbrs. 
Rt^itaceB.'^Boiss^ Fl. Orient.. I.. 2t8 ; Stewart, Ph. PL. #5; Ifymock. 
Mat. Med. W. Ind., 2nd Sd., $7 / S. Arfun, Bomb. Drugs. t2 / Murray. 
PI. and Drugs, Sind.gO ; Dymock, Warden 6r Hooper. Pharmaeog. Ind.. 
/.. 121; Year-Book, Pkarm., tSjS, 289; Gas., N.-W. Prow.. IV.. IxvH. ; 
Ind. forester, XJI., 5. 
H a bit a t . —A tall, annual or biennial herb, found in Northern India 
from Rijputana to the Panjib, and distributed westward from Afghinis- 
tin to the Canary Islands. 

Medidne.— llie si ids are officinal in the Arabic and Muhammadan 
Pharmacopaeias. In the older Hindu Materia Medicas, there is no mention 
of this dru^, which appears to have been introduced by the Muhammadans 
as a substitute for S. offidnale. It is described by them as having ex- 
pectorant, stimulant, and restorative properties ; it is also used externally 
as a stimulant poultice {Dymock). 

Spbcial OpiNioif.--§ '* A decoction of the seeds is used as a febri- 
fuge " {Surgeon-Major C. W. Calthrop. M.D.. Morar). 
S. Sophia. Linn./ H Br. Ind., /., /50. 

References. »5/#«ar/, Pb. PL. 15: Aitck.. Bot. Afgk. Del. Com.. 34; 
Gaa.. N.'W. P., X., S05 ; Journ. Agn.'HorH. Soc. Ind.. XIV.. it. 
Habitat.^ An annual herb, found on the Temperate Himalaya from 
Kum4on to Kashmfr, at altitudes between 5,000 and 7*000 feet, and in 
Western Tibet at altitudes between 9,000 and 14,000 feet. It occurs also 
in the Panjdb on the salt range and near Peshawar, and is widely distri* 
buted in Europe, North Africa, and North and South America. 

Medidne.— Its sbbds are used medicinally as a substitute or adulterant 
for those of the preceding {Stewart). 

SKIMMIA, Thunb.; Gen. PI., /., jo^. 

Skimmia Laureola, Hook.f.g Fl. Br. Ind., /., 499; Rutacm. 

Sya— LmoHiA Laurbola, WaU. ; An-qub-tilia Laurbola Dent. ; 

Laurbola praorans, Roem. 
Vm.^Chumlani, Nbpal; Timburnyok. Lbpcha ; Nekar. gurl paia 

KuiiAON J Ner, barr4, shOangli (>,) Pa. 

Rerereflcet.~Z>C.. Prod., t. $36; Brandts. For. PI.. $0; Gamble, Man. 

Timb..6t; Dariiling Ust. id: Stewart, Pb. PL. 29; Agri.'NorH. Soc. 

Ind. your.. XlK fS ; Gam.. N.-W. P., X.. 30?. 

Habitat A glabrous shrub, found throughout the Temperate Hmialaya 

from Marri to Mishmit at altitudes between 6^000 and ii^ooo feett and 

S. 2223 



Digitized by 



Google 



Products of India. 



345 



Traffic in Skini. 



(G. WaU.) 



SKINS. 



on the Khiisia mountains between 5,000 and 6^000 feet. It is distributed 
to Afghanistan. 

Medidne,^'* The LaAVi8» when crushed, have an orange*like smdl, 
and are burned near small*pox patients ^itn a view to curative effects. 
As they are dotted, this may have arisen from the ' doctrine of signa- 
tures*'' {^StsTBari). 

Food.— The hill tribes often eat the lbavbs in curries. 

Stmctore of the Wood-^White, soft with distinct, white concentric 
rin^ when fresh has an aromatic scent. Weight 431b per cubic foot. 

Domestic and Sacred.— The timbbr is used to make hoe and axe 
handles [fiamhU). The lbavbs are burnt as incense (7. F. Duthte), 

(G. Watt.) 
SKINS. 

In commerce the term " Skins " is generally applied to the hides of Sheep 
and Goats, though doubtless those of Antdopes, Deer, Tigers, Leopards, etc., 
would be so designated. Ornamental sldns mav, however, be more naturally 
classed with ** Furs," and it is probable that these^ as also calves' sldns, do not 
materially upset calculations based on the assumption that the skins recorded 
in Indian trade s ta ti s ti cs are those of " Sheep and Goats," more espedally the 
latter. 

The reader may be able to link together the details of this trade by consults 
iag the numerous articles which have already appeared in this work on kindred 
subjects, more especially the following :~Camel ( Vol. //., 63) / Crocodile 
iVol.II.,59^)fDter{yol,/II., ss); Fur (Vd. Iff., 458); Hides (Vol. 
IV., 248) ; Leather (JW. /K., 60^; Oxen (Vol. v., 659); Rhinoceroa ( Vol. 
K/.,/>/./.,^p^); and Sheep A Goat* (Fa^. VI., Pi. II., $49-672). 
Tigers, Cats 9l Civets, VoL VI., Pi. III., ^16. 
Skins. — To arrive at an approximate conception of the magnitude of 
the traffic in skins, it becomes necessary to endeavour to obtain some idea 
of the number of sheep and goats in India. In the Agricultural Returns 
of the provinces of British India. Beng^ and Assam have not hitherto 
furnished estimates of these animals, and the whole of the Native States 
have been left out of consideration. It may, however, be said that, of the 
provinces of British India, for which returns of sheep and goaU have been 
published, there were last year in round figures 28,000.00a Madras 
was estimated to have had ii,ooo/)oo, the North-West Provinces and 
Oudh 6,000,000, and the Panjdb 6400,000. A provision of 10,000,000 for 
Bengal and of 2,000,000 for Assam would not, therefore, seem exces^ve, 
so that British India may be put at 40,000,000 of she«*p and goats. If 
now to this be added 10,000,000 for the Native States, the total for all 
India would be 50 millions. The returns of trade in Skins show that a 
provision of that number would by no means be a high one. Thus, for 
example, there left India last year by marine traffic alone 19,344,116 
dressed skins and 3,906,711 raw skins. This would, therefore, represent 
very nearly 50 per cent, of the estimated stock, but the local consumption 
of skins in India itself must be very great A reproductwn of 3 in two 
jjears is given by most writers as a good resuk with sheep, but a deduc- 
tion has to be made for the male animals, so that a reproduction of 50 to 60 
per cent would, very probably, be the utmost that could, with safety, be 
accepted. It has, for example, to be borne in mind that a ewe and she- 
goat do not come into bearing until they are two years old, so that one 
year at least is lost. On the other hand, India draws supplies of skins 
from foreign countries, both coastwise and from across the land frontier, 
so that the home and foreign consumption is not alone dependent upon 
internal production. But when a provision has been made for imports, it 
IS felt that the recorded internal and external tran8actk>n8 are so great 
th^ either the estimate of 50 million stock must be very considerably 
under the mark, or that reproduction must be far higher than is generally 
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TRAFFIC. bdieved. Some dtfiScuHy is experienced, however, in following out the 
transactions in skins, so that errors are probably unavoidable. In the 
foreign trade sidns are recorded by number and also in cwt.. and in the 
rail returns by mds. (presumably of 82lb). After testinfi^ a conaderable 
number of the returns so as to amve at a uniform standard, the writer has 
been led to believe that a cwt. of tanned skins may be accepted as 
representing ii6, a rod. 163; a cwt. of raw skins wouldf probably contain 
103 and a md. 144. If these figures be accepted as fairly correct, it may 
be inferred that the total number of " skins ^ carried by road, rail, and 
river last year came to 1 14»754,525. But of course that figure by itself is of 
little value, since duplication of records is involved. It is the total transac- 
tions (imports and exports) to and from all provinces and ports. It, there- 
fore, very largely includes the amount from which the foreien exports were 
drawn, as well as that used up in India itself, with this qualification that the 
returns published by the railways, etc., by no means represent the total 
transactions. The writer can produce no authoritative balance sheet of 
the Indian trade in skins, but after the most careful consideration of all 
the sources of information at his disposal, he believes that future and more 
exhaustive enquiry will reveal the fact that the Indian consumption of skins 
cannot be far short Of 30,000,000 annually. If that figure be admitted as 
worthv of consideration, alongside of the actual record of foreign exports, 
then India might be said to have^ last year, used up and exported collec- 
tively close on 45,000,000 skins. 

Of the provinces of India, Madras is by far the most important in the 
art of tartninfif skins. Indeed, the coastwise traffic, as also the rail returns, 
show that it draws largely on Bengal, the Central Provinces, and Bombay 
in its supply of raw skins, so that its local flock of 11 million sheep and 
goats is by no means sufficient to meet the demands of its tanners. It has 
been pointed out under •' Hides '* that the foreign exports in these articles 
have recently shown, if anything, a decline rather than an expansion. The 
traffic in tanned skins, on the other hand, has year by year manifested a 
steady tendency to expand. This is the more satisfactory when it is 
recollected how persistently the foreign exports from India are in raw 
rather than manufactured articles. India possesses a rich store of valu- 
able tanning materials. The development of a fordgn traffic in tans 
labours, however, under many disadvantages. They are essentially bulky 
materials of an inflammable nature. The immense distances they have to 
be carried operate prejudicially when placed in competition with the fairly 
extensive supply of cheap tans that are already at the disposal of the 
European tanners. To foster, therefore, the art of skin-tanning is a direct 
gwn to India. Not only is a lucrative industry thereby created, but a 
home niarket is aflordea for indigenous tans. The reader will find, under 
the article Leather the leading particulars regarding Indian methods 
and tnaterials of tanning, but he might also consult the chapter ** Tamiini: 
MateriaUl" in the writer's volume of " Selections from the Records of ih^ 
Govemmeni of India " for the year 1888-89, PP- 83-1 1 1. Useful informa- 
ti6ti will also be found under AcadA Catedin and the other species of 
Aeada (VoL A, 17-61); Cttsalpinia ooriaria {Divi-divi, Vol //., 6-9;; 
C«i•il^ various species, but more especially C. amicnlata (Vol. Il, 2t<h 
i26)i Diospyrot Biiibry<^pteris (F<>/. ///., 147-145): Mangrove (Vol. K., 
tS7)i IUiBS(K:i/. VL, Pi.L, 49S'$oi): Shotea fobostajro/. vKPt.IL. 
672-6^9); Teniiiiialla(K^. Vl.,PiJII., 16-41) ;etc^etc. The Unning material 
that seems to find most favour in Madras, in the preparation of the skins 
that are exported from that Presidency, appears to be Cassia anricttlnta. 

Very little more cim be said on the subject of Indian skins, but the 
reader msy be able to derive useful particulars by the study of the follow- 
ing tables of the trades— 



S.;d30 



Digitized by 



Google 



Products of India. 



247 



Indian Transactioni in Sldns 



(G. WqH.) 



Tabular Siaiimeni <if ih$ Indian Transactions 
Couniriss by Sea. 


in Skins with Fonign 




. iMroan. 


Exfom. 




Raw. 


Manafactnred. 


Saw. 


Manufactvrod. 




No. 


a 


No. 


a 


No. 


a 


No. 


a 


1886^ . . 

t8tT.88 . . 


904,987 
3*9,037 
384.349 
311,949 
451.839 


11. 

1.35.675 
I.9I.478 
9,57,o»8 
9.59.499 
3.13.390 


III. 

196,618 
161.146 
903,187 

194.909 

160399 


IV. 

9.40^403 
9.97.436 

3.6J.837 
9,57,433 
3,31,905 


V. 

4.947,579 
4,077,959 
3317.194 
4,356.561 
3,906,711 


VI. 

35.40331 

39,03.441 
3036,756 
38,19,563 
33.53.985 


VII. 

I2t49l,5i3 
■8319.437 

19,946,919 
19^944*116 


VIII. 

1,81,04345 
139^71,043 
1.99.08,570 
9.0433,499 



The exports of foreigti skins (raw and tanned) are very unimportant, so 
that the net exports niay be accepted as the difference between the columns 
above ; thus the figure m column I. for 1889-90 deducted from that in V., for 
the same year, womd leave the net export of raw skins. By adding together 
for any one year the figures in columns II., IV., VI., and VIII., the gross 
value of all the Indian maritime foreign transactk>ns in skins would be 
obtained. Thus, for example, the traflBc for 1889-90 will be seen to have 
been 1^3.38,99,505, or at the nominal value of Rio to ^i sterling, it may be 
said to have been if 3,380,950. 

The countries from whence and to which the Indian skins are obtained 
and consigned may now be exhibited, as also the provinces to which and 
from whence exported. For this purpose it is unnecessary to do more 
than analyse the r^ums for the last year in the above series, vtjr., 1889-90, 
and to do so by reference to value only. 

Analysis of the Imports and Exports of Raw and Manufactured Skins 
by Sea for the year tSSg^go, 



CountriM from wbeiico 


Imports. 


Exports. 


imported or to whicli 
exported. 


Raw. 


Manuftuy 

tufMt 


Ra« 


Manure- 
tarad. 




R 


R 


R 


R 


Uaited Kingdom • 


... 


8.98,494 


6,08,341 


1,48,28,347 


Austria 




... 




3>^ 


a,fo,489 


Belgium 




••• 


... 




3.95.«83 


France 
Germany 
United States 




... 


i<^l74 


1*47.915 


a.og,o^i 




... 
7,o«7 


10,844 


85>74>588 


3f,74«e«9 


Ctyloa 




59^439 


8>i34 


a,«58 


9M7 


Pvrsia 




88,^1 


S«03l 


•*• 




^SftinAsia 
$^Set«lement9 




37iW 
7«.oo7 
30i37« 


il7» 


... 


sm*¥>i 


Other Coontries 


ig»957 


im 


iVit^i 


80.553 


Total 


33S«39e 


3»3i.M8 


S3*St»98f 


1^99.00^995 


It wUl thus fa 


\t seon th 


at Great B 


ritain Uke 


s the chief 


part in the 



importaof manufactured skins ay in the exports of both raw arK) manu- 
factured skins. Of the countries that supply India with raw ^ins, 
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Persia, Turkey in Asia, Ceylon, Arabia, and the Straits are the chief, bui 
the traffic with the United States f shown above) may be regarded as very 
significant. It ma)r now be useful to exhibit the degree of participation 
by the various provinces of India in these foreign transactions. 
Analysis of the Imports and Exports of Rav and Manufactured Skins 
by Sea for the year iSSg-go. 



Pn>vinc«s into which the 
. Imports are made and 
from which the Exports 
take place. 



Beneal 

Bonibay 

Sind 

Madras 

Burma 



Total 



Imports. 



Raw. 



1,060 

i,84»833 

30,545 

96^a 



3>13>3^ 



Manafac- 
tared. 



R 

i,o9M«8 
l»75»933 

17,33" 
27*743 



3,31*305 



Exports. 



Raw. 



Manafac- 
tnred. 



33,74*335 

4,250 

3i,4"5 

54,08s 



1,67,864 

39.93,348 

550 

i,57,4o»333 



33*53*985 i*99,oai995 



Of the imports oPra^Cm^niS^J^S^E^h^uppli^^rawi^y 
India from rersia, Arabia, Turkey m Asia, and the Straits Settlemerts 
go mainly to Bombay, and that Ceylon and the other countries mentioned 
m the table furnish Madras with supplies. The Panjdb, Sind, and the 
North- West Provinces, it will be seen in a further paragraph, procure 
foreign skins from across the land frontier. Of the manufactured skins 
by far the major portion comes from the United Kingdom, and is received 
by Bomba^^ and Bengal in approximately equal proportions. Of the 
exports it will be seen that Bengal has the largest traffic in raw skins and 
Madras in manufactured skins. 

Turning now to the coastwise transactions (or the inttsrchange from 
province to province along the seaboard of India), it may be said that the 
magnitude of the local demand for skins in India itself may be inferred 
by the very extensive traffic not only from province to province, but from 
port to port, within each province. Thus, for example, the raw skins 
exported from the provinces of India in 1889-90 were valued at 1(14,26,615 
and from port to port, within the provinces, at the additional sum of 
1(2,43,846, or, say, 3,274,700 skins. In tanned skins the traffic was much 
smaller, the exports from the provinces having been valued at R2,6o,Si5s 
within the provinces at R i ,97 , 1 55, or, say, 495,600 skins. But of the former 
Sind headed the list, having last year exported 1(9,44,293 worth of raw 
skins, mostly to Bombav ; then Bengal with an export of ^4,36,381 worth, 
mostly to Madras. Of the latter (tanned skins) Madras headed the list, 
R4»i3»B72 worth, of which Ri,8o,582 worth were consigrned to Bengal and 
^i*93>i7i worth to ports within the presidency. It is perhaps unneces- 
sary to exhibit the returns of other years, the features shown having been 
more or less constant for some time past, with this modification that the 
demand by Madras for raw skins has for some years manifested a decided 
tendency to expand. Bengal, on the other hand, has lost ground steadily 
in the production of tanned skins and become more and more dependent 
on Madras for its supplies. 

But a conception of the Indian traffic in skins would be incomplete 
without particulars of the trans-frontier (land) transactions. The fbirowing 
table, therefore, shows the imports and exports during the three years 
ending 31 St March 1890:-* 
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In the published returns of the above traffic the number of skins is 
sometimes given, at others their weight in cwt. It is also not stated whetlier 
any of the skins were tanned, so that in expressing the returns to num- 
ber of skins errors are unavoidable. In the opening paragraph of this 
article it has been stated that 103 raw skins very probably go to the cwt. 
To simplify the calculations^ as also to be on the safe skle of under, rather 
than over, stating the case, the writer has allowed 100 skins only to the 
cwt. It may safely be assumed, therefore, that the difference between 
the totals of columns V. and XI. very fairly represent the net import 
of skins in 1889-90, vis., 833,053. The gross import shown in column 
V. was distributed as follows x — 

No. of Skins. 

Into the Pftnjib 633,500 

»» Siod 165^31 

„ Bengml ......... 61,360 

„ the North- WesI Provinces 4,407 

Total . 863,788 

A very large share of the Panjdb imports doubtless re-appears in the 
rail-borne transactions as an export 'from that province. But, before 
proceeding to deal with the internal trade, it may be added that leav* 
mg out ofall consideration transactions that bring to British India (from 
Native and Foreign States within India) certain supplies, it has been shown 
that the imports bv sea from forei^^n countries (mostly down the Persian 
Gulf) amount to fully half a million skins, and that there is carried to 
India across the land frontier about one million more, so that these two 
quantities may be taken as the direct additions to local production. 

A review of the rail, road, and river-borne transactions in skins is not 
onl^ very difficult, but open to grave doubt as to its accuracy. The figures 
which may be here de^ut with are those published for the ^^ear 1888^89. 
It may be convenient to discuss the traffic under the two sections—" Tan- 
ned Skins " and " Raw Skins.'' The total imports of tanntd ski%s by all 
Provinces, Native States, and port towns came to 3*34,879 maunds (or, say, 
54*585,377. «kin8), valued at R2923,63,39i (say ^2,226,330). The import 
on the otner hand, of raw skins as recorded by rail, road and river traffic 
came to 4,17,842 maunds (say 60,169,248 skins), valued at Ri/x>,^i3i4. 
The total value of the transactions recorded as having been earned by 
rail, road and river came, therefore, to R3f23»i4»305 (or, say, ^^3,2^1*420). 
If now from that record of the rail-borne traffic the imports by the port 
towns be separated, some conception of local consumption may be obtained, 
since from these port town imports were mainly drawn the foreign exports. 
In the year 1888-89 the imports by the port towns were valued at 
R3,37, 99»358 (or» say, 42,379,925), and the foreign exports of that year 
came to 1(2,37,86,130 (or, say iCa,378,6i3). But it must be recollected that 
the port towns drew in addition very considerable supplies by coastwise 
transactions, so that these two sources of supply furnished, after the foreign 
exports were withdrawn, the amounts neceinary to meet the local demaiMb 
of the port towns. There thus remains only one other consideration in 
order to exemplify the assertion that the total Indian demand for skins 
may be put at 20,ooo/x)o. The transactk>ns with the provinces are mainly 
in raw slcins, the foreign transaction chiefly in tanned skins. The fores 
of this observation wiU at once be apparent, if the weight (or estimated 
number) and the value of tanned skins te^ven above) be compared wkh 
Uie weight and value of raw skins. The K>nner will be seen to be twice as 
valuabfe ms the latter, hence half the value would represent approximately 
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the same number of skins. But it must be added tliat tlie numbers 
accepted above as equivalent to a cwt. or maund have been arrived at by 
the study of the returns of foreign trade. It would appear that the statis- 
tics of rail-bome trade, when expressed in number of skins, by the aid of 
the accepted equivalent to the maund. l)ecome unnecessarily high, althoug^h, 
as already remarked, these returns involve an extensive duplication. This 
source of error is. however, mitigated by abstracting the returns of the 
port towns so as to show the net imports from the provinces. In point 
of value these were found to be, say, f 2,300,000, or, say, two-thirds of the 
total declared value of the rail-borne transactions in skins. The foreign 
exports were valued at, say, £3,300 000, and, as already shown, that valua- 
tion was the price of 23,000,001) skins-^the number registered by the custom- 
house authorities. It, therefore, follows that since raw skins—the skins 
chiefly used up in the provinces of India — ^are only half the price of tanned 
skins, that tne provmcial transactions (registered by rail, road, and 
river), which came to over ^1,000,000 (nominal) valuation, must be ac- 
cepted as at least equivalent to 20,000,000 skins. But there must be a 
very extensive local consumption of skins that are produced, tanned, and 
used up, without being registered as passing along any channel of trans- 
port, so that it would m quite safe to assume a very much more extensive 
consumption than the fieure mentioned. Thus, for example, it might be 
ur^ed that in India, at least 100,000,000 persons possess or purchase one 
pair of shoes a year. The Hindus would have no objectkm to pig skin 
Deing employed in the manufacture of their shoes, but Muhammadans 
could not wear shoes made of that skin. The Hindus, on the other hand, 
could not, by the injunctions of their religion, wear shoes made of cows* 
leather, so that some idea of the number of skins likely to be used up in 
India, in the manufacture of shoes alone, may be arrived at. But even 
such an estimate would leave out of all consideration the numerous other 
uses of skins, such as saddlery, irrigation water-bags, grain and meal bagfs, 
water-carrier's bags (mashak), etc, etc With the exception of the horse 
and cattle hides and pig skins used in saddlery, the other purposes of 
leather are almost entirely met in India by skins. It follows that while 
the Indian consumption mic^ht easily be 40 million, it certainly cannot be 
less than 20 million annually. This much may safely be affirmed that 
the number of skins exported and used up in India annually could not 
be afforded by a smaller stock of sheep and goats than the figure esti- 
mated, namely, 50,000,000. 

(W,R. Clark,) 

SLATE. 
Slate, Ball in Man. GeoL Ind,, jj/. 

Roofing slate, Slate, Clay-slate, Eng.^ Ardoises Fr.; 
ScHiEFER, Germ.; Lavagna, ItaU 

Veni.—CAa^ J- roofing), Pb. Hiii. ; SU, HiND. i Kal^alagi, Tam. ; 

RaHpalaka, Tbl. 
References.— ^oAwP^wv//, Pb, Prod., 38. s6 ; Forbes Watson, Indust. 
Survey, 410 ; SettUnteni Reps.i^Panj'M, Hamara Disi,, g; Central Prov., 
Dumoh Disi,, 88; Ganetteers, Panjdh, Gurgaon,i4 f Administration 
Report, Bombay (187278), 36$ f C, P., 80; Grabble, Man. Cuddi^ah 
Disi., 28 ;Bal/our, Cyclop. Ind., III., 672. 
Occurrence.— The followmg note upon the occurrence of Slate in India 
has been kindly furnished by Dr. Modlicott, late Director of the Geologi- 
cal Survey :— , 

** The greater part of the rocks used in India undtir the name of slate 
hardly come witmn the meaning of the term, being generally flags of 
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greater or less thickness, which are obtained by splitting the rocks along 
planes of stratification or lamination. Slates, on the other hand, are ob- 
tained always by splitting the rocks along the planes of cleavage, which, 
in eeneral, are transverse to the stratification planeSf and in many cases so 
well developed that the rock may be split up to a paper-like thinness. A 
good distinction between flags and slates is that the latter have in a wap 
to be torn asunder as the splitting chisel is driven down in the rock 
masses, whereas a blow of a hammer, or a single stroke of the chisel, will, 
generally, disassociate the flags at once. 

''In this way, there are resuly very few tracts where true slates are to 
be found, and even then, their texture is in all cases inferior to that of 
the average slates of the British market. The Himalayan regfion is the 
best of these tracts, and the favoured localities are in the Simla and Gur- 
daspur districts, as about Dharmsala and in the Kang^a Valley. The 
latter regpon offers such favourable opportunities for export, and the slates 
are so fairly Roodi, that systematic quarrying and dressing are carried on 
here by the Kangra Valley Slate Company. The Kang^a Valley slates 
appear to be often cleaved with the laminatk>n, so that they would, in 
this case, be called flaggy or bedded slates, or slaty flags according as 
they are split along lamination or cleavage planes. 

''In nearly all other regions the rocks are more properly clay-slates, and 
then their fissility depends on the extent to which they are cleaved ; though 
this is seldom sufficient to allow of any but small and not very thin slates, 
which are necessarily somewhat soft. 

" In the North- West Provinces some slate was raised at Chitali (Kum- 
ion) for roofing buildings at Ranikhet, giving slabs about a foot square 
and a quarter of an inch thick. Slates are also stated to be obtainable at 
Dhari in the Bel Patti of Gangoli, in Borarao Patti, and in Naini Tal. 
A thin dark blue slate, inferior to that from the Chitali quarry, occurs at 
lobha in Garhwdl. Slates were formerly quarried near Simla, but have 
been superseded by iron for roofing purposes. 

" In the Kharakpur Hills of Bengal, there is a band of slates from 5 to 
12 feet in thickness, which is traceable for many miles along their northern 
margin. With care these rocks can be split up in thicknesses of \ of an 
inch ; but the surfaces are scaly and rough. 

" In the districts of Chutia Nagpur, Manbhiim. and Singbhdm, flaggy, 
laminated, slaty rocks occur in many places among the sub-metamorpnic 
rocks. With a little polishing, slates suitable for drawing on can be made 
from the roueh material occuring near Chaibassa. 

" Still further west, in the Central Provinces, imperfectly cleaved slates 
are to be found both in the Chanda and Chindwara districts. 

" In the Ulwar Stateof Rdjputana, slates are said to occur at Bflashpur 
in Ramgarh, and at Mandan in the north-west comer of the State. 

"In the Bombay Presidency, fairly promising slates occur among the 
transition rocks between Surajpur and Jambughora, north-east of Ba- 
roda. There are also some slates which might answer for roofing pur- 
poses near Bagh. Again, in the South Mahratta country, at Belgaum, 
slates of the Kaladgi series of rocks are reported as having been for- 
merly worked for roofing. 

" One of the largest areas of cleaved or slated rocks occupies considera^ 
ble portions of the Cuddapah, Kumool, and Kistna districts of the Madras 
Presidency; but there are few if any true slates. The prevalent rock is 
coarse day-slate badly cleav^, but much jointed, and thus offering little 
chance of good specimens of this economic product. Quarries might 
with careful searching be opened up in the clay-slate basin of Wontamitta, 
south-west of Cuddapah on the line of railway, and at many places 
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in the Nullamallay hills. Much confusion of terms has arisen both in Kur- 
nool and Cuddapah through the vulgar notion that the fine limestone flags 
of both places are slates." 

(For further ir^ormaiion, see the Manual of the Geology of India, 
and publications if the Geological Survey of India.) 

Domestic Uses,— >In India, slates are m many localities used for roofing 
and flagging, but the trade in them is almost purely local. The coarse 
slates of the Kharakpur Hills in Bengal are to some extent used for curry 
platters and plates. Slates that with a little polishing would be suitable 
tor drawing upon have been found in Chutia Nagpur. 

SLEEPERS. 
SleeperSi Railway. Timbers used for— 



Acacia mrabica, Willd. 
A. Catechu, Willd. 
Anogeissus latifoUa, Wall. 
BamngtoniA r acemota, Blume. 
Bassia latifolia, Roxb. 
Botwellia aerrata, Roxh 
Calophyllum inopliyllam» Linn. 
Careya arborea, Roxb. • 
Cedms Deodara, Loudon. 
Cinnamomum glandalifemm, Meissn, 
Dalbergia latifolia, Roxb. 
D. Sisaoo, Roxb. 
Encalyptoa Olobulos, Labill. 
Eagema Jambolana, Lamk. 



Hardfdddabinata, Roxb. 
Hopea parviflora, Beddome. 
Lagers&cBmia parviflora, Roxb. 
UduuHThosa naitaU, Wall. 
Mesna ferrea, Linn. 
Mimusops littoraha, Kurt. 
Odina Wodier, Roxb. 
P'.erocarpua Marsufrfum, Roxb. 
Shorea robusta. G<9rtH, 
Teccooa grandis, Linn, 
Termiiiafia Chebnla, Rett, 
T. tomentosa, Bedd. 
Xylia dolabrif ormia, Benth. 



SMILAX, Linn./ Gen. PL, III.. 763. 

The Editor having been favoured with a proof copy of the forthcom- 
ing volume VI. of the Flora of British India, the synonymy of ihe follow- 
ing useful species of this genus have been taken from that work. 

Smilax Chinat Linn. ; DC, Monograph. Phanerogam., I,, 46 ; 

China Root. [ Smilacka. 

SyiL— S. Japonica^ A. Gray; Coprosmanthus Japonicu8» Kunth. 
Vtm.'^Chob'chini, Hind, y Chob^hini, shdk^klna, Bbno.; Chob chini, 
Pb.; Chob-cklni, Bomb.; Paringay, Tam.j Pirangi ckekka,gdli chekka, 
Tbl.; Ckinorolla, Sing.; Chobachini, Sans. 
Referescea. —Roxb., PI. Ind., Ed. C.B.C.,72S ; Sir W. Elliot, PI. Andhr,, 
57,rS4l Pkarm. Ind., 227 ; Pluck. 6f Hanb., Pharmacog., 712 ; Fleming, 
Med. Pi. 6f Drugs {Asiatic Reser., XL), 186; Ainslie, Mat. Ind., L, fo, 
S92; (yShaugknesw, Beng. Dtspens., 645; Irvine, Mat. Med. Patna, 21: 
Medical Topog., Aimir, r3r ; U. C. Dutt, Mat. Med. Hind,, 264, 295) 
S. Arjun, Cat. Bomb. Drugs, 185 j Murray, PI. & Drugs, Sind., 2S : 
Dymock, Mai. Med. W. Ind., 2nd Ed., 838, SSg, Birdwood, Bomb. 
Prod,, 8$ f Baden Powell, Pb. Pr., 379 i Linsckoten, Voyage to Bast 
Indies {Ed. BumeU,Tiele and YuU)»lI.,io7'ir2. ^ 

Habitat^ A climbing, thorny shrub, frequent in Japan, and found 
also in China and Cochin China. Fluckigor & Hanbury describe this 
species as occurring also in Eastern India, but more probably Roxburgh's 
species S. glabra and S. laacesBfolia are alluded to, or perhaps the allied 
species S. feroac. Wall, since DeOandolle mentions no Indian habitat for the 
plant; nor, in fact, does Sir J. D. Hooker (in the forthcoming volume of 
• the Flora of British India) g[ive an Indian habitat for the China Root' 
Oil.^Badon Powell mentions this plant among his medicinal oils. 
Medicine. — The tuberous roots at one time were officinal in all the 
European Pharmacopaeias, and were considered a most valuable remedy 
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in venereal and rheumatic disorders. The dni^ has. however, now fallen 
into disuse in Europe, although in Chinese and Indian medicine it attll 
enjo>rs a very high reputation and is considered a valuaUe remedy not 
only in syphilis and rheumatism, but also an excellent demulcent and an 
aphrodisiac. The tubbrs are to be met with in all the Indian drug 
bazirs. They are usually peeled and trimmed and are consequently of 
irregular form, resembling a piece of heavy pinkish white wood. No active 
principle has been separated from them. 

Spbcial Opinions.— § " It is highly prized by Natives as an antisy- 
philitic, and I have seen some good cures effected by it" (Honorary Sur- 
geon E. A. Morris, Tranguibar). ** Generally used by Natives in leprosy 
and chronic skin affections with success. Is a valuable alterative ; has 
a depressant power on the heart, and so care shouki be taken not to 
administer the drug to persons of weak constitutions '* {E. W, Savinge). 
** The hard tuberous root of S. China or the Choh-Chini of the baz&r 
is a cheap and useful drug. It is an alterative and nutrient tonic, 
and as such a pretty good substitute for Cod-liver oiU Jamaica Sarsa- 
parilla, and Iodine. I have used it with satisfaction in some cases of 
secondary and tertiary syphilis, rheumatism, scrofula, and consumption. 
It may be used in powder or decoction, the latter being prepansd as fol- 
lows :— Four ounces of the root in powder boiled on a slow fire with thirty- 
two ounces of water, till the liquid is reduced to twelve ounces and strained 
when cool. Dose of the powder from one to three drachms ; and of the 
decoction, from one to three fluid ounces ; three or four times a day" 
{Honorary Surgeon Moodeen Sheriff, Khan Bahadur, G.M., M.C„'Tripli- 
cane, Madras)* 

Trade.—The drug is brought to India by coasting steamers from the 
ports of China and the Straits Settlements. The value of the unpeeled 
tubers is from R3 to R4 per maund of 37i1b ; the peeled are worth about 
R9. In 1881-83 Bombay imported 945 cwts., valued at Ri2,692 (Dy 
mock), 

Smilax glabra, Roxh,; Fl. Br, Ind., VI., 302. 

ytttL^Barirchobchini, Hind.; Harma^huk^htna, Bbno.; Hamina, Gabo. 

R€£trtaCt9»^Roxb,, Fl, Ind„ Ed, C.B.C, 725; DC, Mimoz, Phan.,L, 60; 
Voigt, Hori, Sub. Cal^ 649 J Pharm, Ind., 2Sff PlUck, & Hanb., Phar- 
macoi,, 7t2j Year^Booh Pharm,, 1874, 4^! Utury, U, PL, 306 ; Agrir 
Hortu Sac, Ind, Jour,, X,, Sel,, 6 {New Senes), /., iyS; HI,, Pro,, 59. 

Halntat. — A scandent shrub with no dose roots; found in Eastern 
Benfjral, Sylhet, and the Garo and Khisia hills, Tenasserim, etc., and 
distributee! to China. 

Medicine. — it has large tubbrs, not to be distinguished by the naked 
eye from those of the preceding species ; ind^d, some of the imported 
China root is probably derived from this and not from S. China, since 
the learned authors of the Pharmacografhia state that Dr. Hance of 
Whamp<>a received a living specimen of Cnina root which proved to be 
that of S. glatau A decoctbn of the fresh root is used by the hill tribes 
of Assam for the cure of sores and venereal complaints. 

S. lanccarfoUa, RoxK; FL Br. Ini„ VI., 308. 

VenL^Hindi-chobchitU, Hind.; Guiea^skuk^hina, Bbno. 

References.— ^oir6., Fl, Ind,, Ed, C,B,C,, 725 ; OC, Monog. Pk^n^ /•> 

l7fVoigt^ Hort, Sub, Col,, 649 ; Drury, U. PI., 3^ ; As^,'HorH. Soe. 

Ind, your. {New Series), III,, Pro., 5p. 

Habitat. — A climbmg shrub found in the Eastern Himilaya, from 

Sikkim to Bhutin, at altitudes between 3,000 and 7,000 feet, and in the 

Kh^ia hills between 4,000 and 6,000 /feet Also frequent in the Naga 
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Hills, Manipur, and Burma. It is distributed to the Island of Hon^Kong 
and China. 

Medicine. —This species also has tuberous roots, like those of Smilax 
China, the juicb from which is taken inwardly for the cure of rheumatic 
pains, and the rspusb, after extracting the juice, is laid over the parts most 
pained (Roxburgh). 

Smilax macrophylla, Hcxd,; Fl. Br. Ind,, VI., 310. 

Sjn. — ^S. OVALIFOLIA, R0Mb,f S. RoXBUKQRU, KutUh.; S. RBTU8A, Roxb,/ 
S. PROLirSRA, Wall.; S. PROLIFBRA & S. OVALIFOLIA, Hffb, Ind. Or,, 
Hook.f. 6t T. T,; S. ORANDIS, WoU./ S. ORANOIVOLIA» Voigt. 
Vtnu^yamtli^ushbah, chobckini, HiMD.; K4marika, Bbng.; Atkir, 
Sakt Ah tChobckini, Nbpal ; GtUi, g4iwel, ghOyH, Mar.; MalaU^Smara, 
Tam.; Kcnda danUna, konda tdmara, ktmda jptrava tige. fitapu 
chettu, kistapa tamara, kummara baddu, Tbl.; Kal-idmara, Malay ; 
^M^, BURM.; Maka-kabarosa,SiHO, 

KtUtta€f.^Roxb., Fl. Ind., Ed. C.B. C, 796; DC, M<m4>g. Phan,, /., #99 ; 

DalM. ^ G^t., Bomb, PI., 246; Sir W. Elliot, Fl. Andhr., 9h 94, 95, 97, 

'J!f* , '^ ' J^aaan^ Burma 6r Hs People, 501, 8i3 ; Dymoch, Mat. Med. 

W. Ind., 684, 830; Lisboa. U. PL Bomb., f79; Agri.-Horti. Soc. Jour., 

^:> §^i\^^ Series). III., S9!GaMetieers '.^Mysore & Coorg, /., 70; 

» ut ^''^\^' {Mim.Disi), X.. 3i9; Ind. Forester, VII., 94- 

Habitat.— A very common climber, with the stout petiole narrowly 

sheathing;— a native of Eastern Beneal and Assam, also Chutia Nagpur, 

to the Western Peninsula, Madras, Burma, and the Malayan Peninsula, 

It also occurs very plentifully on the lower Himalaya from Kumaon 

eastward, ascending to about 6,000 feet 

Medicine.— In some parts of India the roots of this species are 
used as a sulwtitute for Sarsaparilla in the treatment of venereal disease. 
Among the Santals they are applied, ^or rheumatism and pains, in the 
tower extremities. The mhabitants of Nepil eive them, in doses of three 
mashas, for the treatment of gonorrhcea and other discharges from mucous 
membranes. 

Food.— At Poona, the lbavbs and root of this plant were eaten 
durm^ the famme of 1877-78. The black bbrrtbs are also commonly 
eaten by Natives. 

Domestic.— The long stbms are used about Bombay for tying bundles 
and the loads upon carts (Dymock). 

S. prolifera, jRoxb.; Fl. Br. Ind., VI., 312. 

S7IL— S. LAURIPOLIA, Roxb.; S. LAURIWA, Kuntk.j S. OVALIFOUA,i€. DC, 
Monog. Phan., /., igg; S. umbellata. Herb. Heyne. 
Habitat.— An extensive climber, with larjje auriculate sheaths at the base 
of the petioles. Frequently confused with S. macrophylla under the name 
S. ovalifolia. It is, by Sir J. D. Hooker, said to occur t^ver practically 
the same area as S. macrophylla, w.. Tropical ^ estern Him^aya, Sylhet, 
Bengal, Behar, Burma, the Deccan peninsula, and Ceylon. It seems likely, 
however, that this form has not been separately recognised by the Natives 
of India, and that its vernacular names and uses are likely to be klentical 
with those already recorded. 

SMITHIA, Ait. ; Gtn. PI, I., j/d. 

Smithia scnsitiva, Aii.; Fl. Br. Ind., II., 148; Leguminosjc. 

Syn.— S. ABYssiNicA, Hochst. 

Vtm.^Oda'brini, Hind. ; Nulla kasMna, Bbno. 

References.~^0;rA., Fl. Ind., Ed. CB.C, 573 / Mason, Burma & Us 
People. 47^ J Lisboa, U. PI. Bomb., 201 ; Gasetteers .-^Bombay, XV., 
432 ; iv.- W. P., X., 3o8 ; Agri.'Horti. Soc. Ind. Joum., IX., 41 S* 
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Habitet.— An annual herb, found all over India ;rom the Himalaya 
where it ascends to 3,000 feet to Ceylon and Burma. It is cfistriboted to 
Madagascar, Abyssiniajava, and China. 

Food and Podder.^llie lba vbs are eaten as a pot-herb. Cattle are 
fond of it, and it makes excellent hay (Roxh.). 

mut| see Fungi and Pimgoid Pesta»V ol. III., 457* 

SnakeSi see ReptUet, Vol. VI., 438-43S 

Soapi see Oils, Vol. V., 461. 

Soai^Onei see Seatite pp. 347-358. 

SOLA. 
Sola^ see JBsdtjaofiittae aspera, Linn, : Lsouminosjb; Vol. I., 125. 

Domestic Uses. — [ Besides being used for the purposes referred to in a 
previous volume, sola pith is largely employed by entomologists for lining 
the drawers in which their specimens are placed. It has of late come into 
use in Europe as a substitute for sponges and tangles in the manufacture of 
tents for dilating the os uteri, also in the preparation of com*plasters.— Ei^ 

SOLANUM, Linn. / Gen. PI. II., 888. 



A f enus of shrubs, herbs, or small trees, comprising about 
ey are found chiefly in the hotter parts of the globe, and are mi 



700 species. . 
They are found chiefly in the hotter parts of the globe, and are most numerous 
in America. From an economic point of view, several members of the ipenas, 
such as the potato and brinjal, are most important, since they are the veg^ablea 



which are, perhaps, more e enarall^ used than any others by a large section of 

' «tants of India. The brinjal is, however, of ffreatsr value than the 

potato, though it seems possible that this may not much longer be the case, for 



the inhabitants of India. The brinjal is, however, of ffreal 
potato, though it seems possible that this may not much loi _ 
potatoes are rapidly gaining a distinct place in popular estimation. 

Solanum coajgulans, /bri^. ~ 

Syn.— S. SANCTUM, Linn. 

Vtm.^ifaraghune, bari maukari, makori, Hngi^ Pb. 



Fl. Br. Ind., IV. ^ 236 / SoLANACXiK. 



Aws5., PI. Orient., IV.. 286; Stewart, Pb. PL, t6o , 

'- « - ' ^gA.'HorU. Sac. Jnd. foum. {Nem 

App., 18 ; XIV., 390. 



References. 

GoMetteer, ,- ^ , 

Series), L» 9^ / -^*^« Forester, 



N.'W. P., X, J% Agn.'Horti. 
K,.., ^^,, - ,9^ i ^^' Forester, XII., App., iB ; ^ 
Habitat.— A herbaceous plant, nearly allied toS. Mdoogenai^but more 



rigid and tomentose, found m Western India, the Panj^b, and Sind ; dis- 
tnbuted to South-West Asia, Arabia, and Egypt. ... r-. l 

Food.— The PRuiT is, in some places, eaten by the Natives either fresh 
or in pickles. 
S. crassipeUlum, Wall. ; Fl. Br. Ind., IV., 232. 

Syn.— Bassovia (?) Watxichii,Z)«*w/. 

Habitat.— A shrub 2 to 9 feet high, very common at altitudes between 
a.ooo and 8,000 feet, on the Temperate Himalaya from NcpAl to Bhutin. 

Food.— Sir J. D. Hooker says that the people of Sikkim cook and eat 
the LBAVES of this plant. 

[P/., ///.,/ 90. 

S. dulcamara, Linn. ; Fl. Br. Ind., IV., 22g; Bent. &f Trimen, Med. 
Dulcamara or BimiR Sweet. 
Syn.— SoLAHUM lyratum, Tkunb. / S. paasicuii, WtlU. / S. lazuii» 

RoyU, lU'f ^9. 
Venu-R<JA«*aWA (-theletores),PB. „ ^. . ,., 

Refereiices.-/>C.,Prorf., XIII., PU I., 7*; Boiss., Fl. f^J*'/. {J[-. 
^VstemaH, h. PU, m; Phorm. InL, t79 ijl^ck. 6t Hani., 
Lrm^^i^S ; C^Sh^^ifkiiessy.Beng. Diepens„^2: Dymoci^ M^ 
^^ ind. 638f Year-Book Pharm., 1S74. 627; Smith, Be. 
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SOLANUM 

gracilipes. 



Habitat. — A climbing shrub, found in the Temperate Western 
Himalaya at altitudes between 4,000 and 8,000 feet It is frequent in the 
regions between Kashmir and Garhwdl, and has been observed by Sir 
J. D. Hooker as far east as Sikkim. In distribution it extends to Europe, 
Western and Central Asia, China, and Japan. 

Medicine.— Among ihe Natives of India, dulcamara is considered 
alterative, dmretic, and diaphoretic ; it is regarded as useful in constitu- 
tional syphilitic affections, chronic rheumatism, and especially so in psoriasis, 
lepra, and other obstinate skin diseases. Dulcamara is usually adminis- 
tm'ed by Natives in the form of a decoction, but Dr. Dymock says that 
the dried fruit, anah-us^salab {foxes* grapes) are imported from Persia 
into Bombay. In Europe, dulcamara was a favourite drug in the middle 
ages. It was one of the ingredients of a celebrated nostrum used by the 
Welsh physicians for the bite of a mad dog, but in modem practice it is but 
seldom used, and its action is quite unknown. Although it is reputed to 
operate as a diuretic and diaphoretic, and in excessive doses as an acro- 
narcotic poison, yet it is but little esteemed, and several physicians have 
given large doses both of the decoction and of the fresh bbrri£S without 
any ill effects. 

Chebiistry.— The bitter sweet taste of dulcamara appears to be due 
to a bitter principle which yields^ by decomposition, sugar and solanine^ 
an alkaloid which has been found in several species of Solaanm. Later 
chemists, however, are of opinion that solanine is itself a peculiar con- 
jugated compound of sugar and an alkaloid called by them solanidine, 
and in 1852 still a third alkaloid called dulcamarine was detected in the 
• stems of the ' bitter sweet ' which differs in its reactions from the other two 
and was thought by its discoverer to be the source of the peculiar tadte 
to which this plant owes its name (Pharmacographia) • 



Solanum ferox, Linn,; Fl. Br, Ind., IV., 233; Wight, Ic„ /. ijgg. 
Syn. — S. LAsiocARPUM, Blume ; S. hirsutum, Roxb, ; S. stramoni- 

FOLlUM, Dunal. 
Vem. — Ram-begun, Bbno. ; Sitt-ka-de, BuRM. ; Mallo'CaiU, Si no. 
References.— Z?C., Prod,, XII J., Pt, /., 252; Kura, For. Fl, Burm,, II., 

226 ; Ind, Forester, II „ 26; Agri.-Horti, Soc, Ind, Trans,, IV., 148 ; 

Journ,, VI „ SO ; X„ 26 ; Thwaites, En, PI. Zey., 2t6 ; Rheede, Horti. 

Mai., II „ 3S. 

Habitat.— A stout herbaceous plant, frequently found in the tropical 
zones of Eastern and Southern India, from Assam to Ceylon and to 
Tenasserim. It is distributed to Hong Kong. 

MecUcine. — The bbrribs are used medicinally by the Natives, but are 
not considered of much value. 

Food. — They are also said to be sometimes eaten (AgrirHorii. Soc. 
yourn.). 

S. gracilipes, Dene. ; Fl, Br. Ind., IV., 23J, 
Syn.— S. Jacqubmonti, Dunal. 

Mr. O. B. Olarke in the Flora of British India remarks, ''This is believed 
to be S cordatum, Forsk., an Arabian species, of which no authentic ex- 
ample can be leen. 
Vtau^Howa, marghi pal, kauri biti, iandidri, pilak, valur, patrawdla 

damd, hdlun, gdgra, (Bazir leaves*) gdkra. 
References.—^otss., PI. Orient., IV,, 286 : Stewart, Pb. PL, 159; 
Baden Powell, Pb, Pr., 363; Agri.-Nortt, Soc. Ind, Journ. {New 
Series), I,, f6. 
Habitat.-i-An under-shrub of Western India, found in the Panj^b and 
Sind, and distributed to Baluchistin. 
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Medicine.~The fruit is said to be collected by the hakims for appli- 
cation in otitis. The lbavbs are used as a drug by the Native doctors in 
the Panjib {Si$wari), 

Food.— It is eaten by the Natives in some parts of the Panjabw 
Solanum indicum, Linn. / Ft. Br. Ind., IV., 234 ; Wighi, Ic, /. j^. 
^;""^* viOLACKUi^ Jacq. ; S. cuwEATUii, Moeneh. ; S. canbsckns, 

« 1?*^ ' o^* *""^'*"» ^<*^- ^ •^^*-/ S. PINNATIFIDUM & AORBSTB, 
Roth.;S, AnguiVI, BojfT.i S. HIMALBNSB. DuMol. ; S. JUNaHUM- 
Nlly miq, • 

V^m.-'Barhantd, birhatia. Hind. 5 Bydkura, byakur, gurUmdi, Bbng.; 
Tid bhagnrt, Assam; Cherwchunta, Mal. (S P.) ; RingN, C. P.; 
Katang-kiri, N.-W. P. ; KandyM, Pb. ; Ringani, darli, moiiringi. 
Bomb.; Mulli, pappara-mulli, Tam. ; Telia mulakaj kdkamucki, UUm- 
nSla mulaka, Tbl. ; Tihbaiu, Sing. ; VrikoH, bkanldkh Sans. 
Reference8.^i>C., Prod., XIII,, Pt, /., Jop / Roxb^ Fl, Ind., Ed. 
CB,C„ iQt ! Kurt, For, Fl, Burm., II,, 226, 227 t Thwaifes, Bn. Ceyl, 
PU, 2t7 ! DaU, & Gibs , Bomb, Fl,, iu; Sir W. Elliot, Fl. Andk,, 
76, 131, 132, 177* n9 ; Rnmphius, ArtUt., V,, i, Ixxxvi, ; Pharm Ind , 
jgt ; Ainslie, Mai. Ind,, II„ 207 ; U. C, DuH, Mat, Med, Hind,, 
210, 324 ; Dymock, Mat, Med, W, Ind„ 2nd Ed,, 637, 638/ Year-Book 
Pharm,, l88o,2SO; Baden Powell, Ph,Pr„362; Drury, U. H. Ind„ 
396. 408 ; Atkinson, Him. Dist. (Vol, X„ N,-W. P. GaM.),7S0; Bos- 
well, Man, Nellore, 138; Gametteers '.-^Bombay, XV,, 4sg • Panj'db, 
Gujrai, 12; N.'W, P„ I,, 83 1 IV„ Ixxv, f X„ 314 ; Mysore df 
Coorg^ /., 63 ; Agri.'Horti, Soc, Ind, Jour, X,, 26, 
Habitat. — A very common under-shrucs found throughout tropical 
India, ascending to 5,000 feet. It is distributed to Malaya, China, and to 
the Philippines. 

Medicine.— In Hindu medicine the root is largely used in combina- 
tion with more important drugs. It is one of the ingredients of the pre- 
paration known as dasamula, which is so frequently alluded to in Sanskrit 
works on medicine. Although not usually prescribed alone it is regarded 
as expectorant and useful in cough and catarrhal affections (U, C, DuH). 
According to the author of the Makhgan it is cardiacal, aphrodisiacal, 
astringent, and resolvent, useful in asthma, cough, chronic febrile aflec- 
tions, colic, flatulence, and worms. Among the Natives of the Central 
Provinces the smoke of the burning fruit is used as a remedy for tooth- 
ache. In the practice of European praaitioners it does not appear to 
be used, although Ainslie mentions it as prescribed by Indian doctors in 
the form of decoction to the quantity of half a tea-cupful twice daily, in 
cases of dysuria and ischuria. According to the same writer, Horsneld, 
in his account of Java medicinal plants, says that the root, taken internally, 
possesses strongry excitmg qualities. Rumphius states that it was used 
among the Amboyans in cases of difficult parturition. 

Food. -The fruit is in many parts of India used as a vegetable. 
S. Melongena, Linn,; Fl, Br, Ind,, IV,, 2js; Wight, III., t, i66. 

Egg-plant, Brinjal ; Alberengena, berengsna, Sp, / Berin- 
GELA, Port, ; Melangolus, merangolus, Low Latin ; Me- 

LANGOLA, MBLANZANA, MELA INS4NA, //. / AUBERGINE, MELON- 
G^NE, MERANG&NE, BELING&NE, ALBERGAINE, Fr, Thc bOtani- 

cal name is not Latin, but a factitious rendering of melan* 

zana. The Italian nula insana is an attempt to give a 

meaning to the foreign name by connecting the vegetable 

with its reputation of being indigestible. 

Syn.— S. incanum, Linn.; S. insanum, Linn., also Roxb,; S. ssculbn- 

TUM, Dunal ; S. LONOUM, Roxb, ; S. Trongum, Lamk, ; S. FBBOX, var, 

/3 KurM ; S. TORVUM, var, INERMB, DalM, & Gibs, 
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W^etL^-^BaigHH, batman, bkawtd^ brinfal, fiaingan^ badanfOHt HiND. r 
Begin, kUi-begin, bong, bartaki, makoH hinpoli, Bbno.; JaH bsn- 
gani, A3SArM: ValMhala, MaL (S.P.) j Bdigun. Uriya ; Brinjil, bkanta, 
N.-W. p. J Baigan, bkutta, Kumaon ; Badanjdn bostdni , tukm-u^ddan' 
jdn rumi, KxsHiiiR ; Bin^an, Pa. ; Wangan, Sind ; Wangi, Deccan ; 
Baigana, vdnge, waingi, bengcm. Boms.; Vdngi, Mar.; Vengni, 
rhfgni, vanidk, rigana, Guz. ; Rutkirekai, vcUMhalay, vankawa, Tam. ; 
Cfuri vangOt vanga ehHiu, niru vanga, metta vanke, wanM-kaif vanga- 
ckiH^angUt Til.; Badane kayi, badnekdi, dodda badane, Kan.; Trong, 
Malay.; Kha-yan, Qvru, ; Wambatu, SiHG.j xMdku (according to 
DmiX) [or bhantdki (according to Yule & Burnell)] kindira^ van- 
gana, varddfti /bkanddk ijjukutar^^ kingoli (according to Sfr M. Wil- 
ftoffSTTSANS. ; Badangan^ badinjan, kahkam, kahkab,ARAB. ; Bddan- 
jdn, bddingdn, PsRS. 

References,— -DC. Prod., XIIL Pi, I. 3^ ; Roxb., Fl. Ind., Ed. C.B.C., 
too, tgi ;Kur»t For, FL Burnt., II, 226 ;DalM, & Gibs., Bomb, PL, 61 ; 
Stewart, Pb. PL, 160 ; DC, Orig. Cuit. PL, 29r; Mason, Burma & Us 
People, 47r, 7^9; Sir W. Elliot, Fl. Andkr., 43, its, t36, 189; U. C. Dutt, 
Mtai, Med, Hind,, 3iS ; Year-book Pkarm,, 1876, 232; Birdwood, 
Momb. Prod , no, /?/ / Baden Powell, Pb, Pr,^ 26$, 363: Drury, U. PL 
Ind,,398, 300; Atkinson, Him, Dist. (Vol. X,, N,'W. P, GaM.),703, 
7S0: Useful PL bomb, {VoL XXV., Bomb, Ga».), 167 i Econ. Prod., 
N.-W, Prov,, Pt, V. {Vegetables, Spices, and Fruits), /J, JO; Manual 
and Guide, Saidapet Farm, Madras, 67 s Boml. Man. Rev. Accfs,y 
H>1/ Kumaoet, Oficial RepL, 37^; Bengal, Admin. Rept., i882^3, fj / 
Settlenmtd Reports .-^PanydS^ Kangra, 25 ; N.-W. P., Kumaon, App. 
33 r Central Provinces, Ckanda, 82 ; Reports of Agricultural Dept. 
{Bengal), §886, 64; {Madras), S3; Reports of Experimental Farms 
{Madras), ii876), 44 : {'879), m ; Gametteers :^ Bombay, VIII,, J83 ; 
N.'W, P,. I., 83 ; IV., I XXV, i X., 703 s Mysore & Coorg, I„ SS, 63; 
//., // ; Hunter, Orissa, II., 179 / App, VI, / Agri,'Horti, Soc : Ind., 
Trans., /., 4r f III , fo, 6r, Ag, 194 ; Jour, IV., irj : IX„ SeL, 58 ; 
X„ ^ ; XII K, Set^ 54 1 XIV,, IS, 59 ; (l^ew Series), IV., 24, 2S / K., 
32^ 38^; Ind. Forester :-^III„ r62 ; IX., 1^2, 

Habitat. — Not known wild in India, but cuitlvaCed throughout both 
Peninsulas, and in all the warmer regions of the sftobe. According to 
DeOandolle, wild forms of S. inaannm, Roxb., which the former botanist 
regards as belonging to the same species as S. Melongena, have been 
found m the Madras Presidency and in Burma, and he considers that 
from this fact its indigenous habitat may be Asia Other botanists fix its- 
'origin in Arabia; but Mr. O. B..Orarke, in the Ftorarf British Indfa, 
concludes his remarks on the subject by saying that its original habitat 
appears very uncertain. As an escape from cultivation it often becomes 
intensely prickly and the peduncle carries one to five fruits. [Sir Walter 
Elliot does not give this plant anv Sanskrit names^a fact which may be 
regarded as denoting his want of faith in the names commonly auoted as 
referrine to it. The majority of the vernacular names in use in India are 
derivable from the Arabic, but Vule & Bttrnell think the Arabic came 
from the Sanskrit bhantdki. Most of the European names are referable 
to the Arabic through the Persian.— ^</., Dict.'\ 

Cultivation. — In ordinary garden cultivation the seeds are sown at 
the beginning of the rains, and the plants are put out at the dfstance of a 
foot and a half apart. Though like all other vegetables benefited by a 
rich soil, the Brinjal succeeds well in common garden earth. The vege- 
table comes into season in August and remains in season from that time 
till the end of the cold weather. It is very valuable for the Uble for two 
or three months, as during that time few other vegetables are obtainable. 

In districts of Bengal, Madras, and Bombay, chiefly those in the 
▼icinity of large cities,lhe Brinjal is cultivated as a field crop, and the fol- 

"7^ s. 22as 



eULTIYATION 
2285 



Digitized by 



Google 



a6o 



Dictionary of the Economic 



SOLANUM 

Melongena« 



CnltiTatioa of the B.iojal 



CULTIVAnON 



Soil. 
2286 



VapieUes. 
2287 



Seeds. 
2288 



Tillase. 
2289 



Transplanting 
2290 



lowing account of its experimental cultivation as such is taken from the 
Report of the Agricultural Department of Bengal (1886) : — 

" Begun must be regarded as one of the most important of indigenous 
yegetables. It is more or less cultivated throughout the division, but it 
is only in the Burdwan and the Hooghly districts that it is grown as a field 
crop. The best begun is that produced on both sides of the Damudar. 

Soil, — The best begun soil is a high well*drained sandy loam. In clay 
soil the plant as well as the fruit are of stunted growth, and in soils con« 
taining excessive organic matter the plants grow too luxuriantly to bear 
much fruit 

Kan>^iVi.-^The different varieties of begun are muktakesi, elokesi» 
chhatere, and makra, of which the first and last are regarded as the best. 
There is also a variety of be/pin known as douko or kuli begun, of which 
the fruits are small ana spindle-shaped, and which grows in bunches. 

Seeds and Seedlings. -^Seeds are generally preserved by the rayats for 
themselves from the previous crop. For this purpose fruits are allowed to 
ripen on the trees till they become golden yellow j when they are fully ripe 
they are removed, and allowed partially to rot. This is effected by 
cutting the fruits right through the middle and keepine them in a heap 
for a day or two. The seeds are then removed, washed in water, and 
dried in the sun. The seeds are first sown in a nursery, for which a coo! 
and shady place is chosen. The soil must be sandy loam which is repeat- 
edly ploughed or hoed by the kodali. The clods are carefully broken, and 
the ground is enriched with ashes, well-rotten dung, and the earth takers 
from the floor of the cowshed. It is absolutely necessary that the soil 
should be well aerated and sun-burnt After the soil has been well pre- 
pared for the nursery the plot of ground is divided into a number of small 
beds about 5 feet souare each. The time of sowing the seeds extends 
from the middle of March to the middle of May, more seeds being sown 
by the beginning of May than before or later. If moisture sufficient for the 
proper germination of seeds does not already exist in the soil, as is gene* 
rally the case at this time of the year, the ground is watered, and after the 
excess of moisture has evaporated, then the seeds are carefully sown at 
evening. It is necessarv to distribute the seeds as evenly as possible and 
to cover them lightly. Begun bears pretty thick seeding. For a few days 
it will be necessary to water the ground every evening, but an excess of 
moisture must be avoided. If the site of the nursery l^ much exposed to 
the sun, the ground is covered with date leaves or straw. The plants will 
come out in three or four days. Watering is continued as often as the 

Slants require it. There may be a heavy fall of rain, then look after the 
rainage. Weeding may be necessary if the grround had not been pro- 
perly prepared. The seedlings are sometimes muc.i injured by vanous 
msects. 

Tillage.-^The best way to prepare the land intended for begun is to 
hoe it once by the kodali in the middle of December. It is necessary 
that this should be done as earlv as possible, as the fresh earth thrown up 
by the kodali requires to be well weathered. Hoeing by a kodali is an 
expensive operation, requiring 8 to 16 men per bigha, but experienced 
cultivators consider this operation as indispensable, for the plough does 
not go deep enough. But hoeing is seldom given, and the preparation of 
the begun field does not generally begin till pea and other rabi crops are 
off the field. The land is then ploughed at intervals of a week or so, and 
after the second ploughing the ladder is passed over the field each time it 
is ploughed. The land ought to be ready for planting by the middle 
of May, if not earlier. 

Tramplanting.^Drams are made all round the field, and if the length 
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of the field be great, a few water-channels are also nnade across it. Now, 
by means of the kodali it is necessary to make a number of deep furrows 
called y«/f or nol, at intervals of some 36 inches. The begun seedlings 
are planted in holes made at the bottom of these furrows at intervals of 
nearly 36 inches. The transplanting, if possible, should be done after a 
good shower of rain. In some places after the field has been well prepared 
and levelled, the seedlings are planted on the flat at intervals of 36 inches 
either way. The water*channels are made afterwards. 

Manuring, — When cow-dung is applied to begun fields, it should be 
given only in a well-rotten state. Begun fields are sometimes top-dressed 
with finely powdered old mustard cake at the rate of 2 maunds per bigha. 
The cake is applied to each plant separately, and not by spreading it 
over the whole field. Castor cake is not used in begun fields. This 
manure as well as cow-dung when fresh tends to encourage the growth of 
the vegetative part of the plant at the expense of its reprcxluctive powers. 

After-treatment, — When the plants have taken root the space between 
the rows is hoed by the koJali, and after about a fortni^^ht the field is hoed 
a second time, and the plants are earthed up converting the furrows into 
ridges. Irrigation is not generally necessary before the month of Kartik 
(October-November), but if there be no rain for some time irrigate once, 
and then hoe and earth up the plant once more. In Kartik and thence, 
forward irrigate once a month. The plants will begin to bear fruits in 
the middle of September, and will contmue to give fruit till the middle of 
March. The late planted trees will not dry up till the middle of April. 

Bejiun fruits may be obtained almost all the year round by planting 
the trees at different times. 

Varieties. Time of sowing Time of Give fruit, 

seed. plantint^. 

Ordinary (early) . February-March April-May Au^st to January. 

Ditto (late) . April-May September-October October to March. 

Kuli • . Septembtf-October October-November February to May. 

To obtain fruit from May to September, trees that have ceased to give 
fruit early, say at the middle of February, should be pruned, manured, and 
irrigated. Fresh shoots will be thrown out which will flower and bear 
fruit, but of somewhat inferior qualitv. 

Diseases, &c, — The seedlings, while still in the nurseries, are sometimes 
much injured by a kind of green-coloured grub resembling much in 
appearance those feedine on cabbages. The young plants are sometimes 
totally destroyed by red ants. There is another insect which destroys 
both the plant and the fruits. Stagnant water is very injurious to begun 
plants. Begun plants are sometimes attacked by a disease known as 
tulshimara among the rayats, because the leaves of plants so attacked 
resemble in appearance those of iuhhi (Odmom Tillosom). Such plants 
will yield no fruit, and as soon as the disease makes its appearance, are 
uprooted and thrown away. 

Cost of Cultivation, Outturn, — The following figfures giving an account 
of the approximate cost of cultivation are taken from the Report of the 
Bengal Agricultural Department, quoted above : — 

R a, p. 

Ten ploughing! at 6 annas each 3120 

Planting, 6 men 180 

Hoeine 4 times, 4 men each time 400 

Oil-cake, 2 maunds 260 

To irri^te 3 times, 2 men each time 180 

Plucking 100 

Rent 200 

16 2 o 
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More complete returns of the cost of cultivation and the outturn are 
obtainable from the Madras Experimental Farm Report for 1876. Two 
plots of brinjal were ^own during the year i875» ana the following is the 
cost of cultivation and value of outturn :-* 

Plot I. 

Area of plot 1 acre. 

Date of planting iitb March 1875. 

y, fagrvestmg .«..., May 15th to October loCh. 

Cultivation oxfens4$. 

Si a. p. 

Seedlings, value of • .180 

Manure, 6oolb of oil-cake at iooQ> per^lRi and 6 loads 

of farm roaoare at 12 annas per load . . . 10 8 o 

Cattle labour, in plouipfaing and working the land.6| pairs of 

cattle with drivers^ at 1 2 annas per day . .4140 

Watering, 14 watenn/sat Ri each . 14 o o 

Manual labour, planting seedlings in the field, spreading 

manure, &c., 1 1 men, at 3 annas per day . . .310 
Hand-hoeing and digging during growth of the crop, 43 

men at 3 annas, 5 women at 2 anna% and 2 boys at i| 

aaaas per day • • * 8 14 o 

4' '3 o 

As the effect of the manure would operate over, at the least, three 
years, two- thirds of its cost must be deducted, thus reducing: the cultiva- 
tion expenses to R34-13-0. The plant began to bear in May, and conti- 
nue to bear until the end of October; during this period the total weight 
of fruit gathered was 3,io81h, which was sold in theiield at an average of 
7) pies per viss, realising R4I-4-0. 

Plot II. 

Area of |4ot 3,068 square yards. 

Date of planting 20th April 1875. 

„ harvesting June Ttk to November gth. 

Cultivation expenses, 

a a. p. 

Ploughing . • . . ,. . . .300 

Manuring and planting . • • . . . 2 14 o 

Watering 1100 

Hoeing 1 13 o 

Mantirf, 10 Inade of farm-yard manure • . . .500 

33 10 o 

The crop was sold in the field for 45 i 6 

Medidne.— The lbavbs are said to have narcotic (Baden Pow^lt) and 
the 8 BEDS stimulant properties {Atkinson). 

Pood.»Brinjals are much eaten by the Natives, whenever procurable, 
and by the Europeans in India during the summer months when other 
vegetables are not to be had. The Natives use them (a) in curries, (h) 
roast^ in hot ashes and mashed with salt, onions, chillies, and lime-juice, 
or mustard oil, {c) cut into slices and fried in cn\, (d) pickled while youn^ 
and tender with mustard oil, chillies, salt, etc. {£. Liotard). By Europeans 
they are usually prepared by being half-boiled, the interior scoq[>ed out 
and mashed with pepper, salt, and butter, then replaced and baked. 
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Solanum nigrum, Ltnn. ; FI, Br. Ind., IV., 229; Wight, ICyL 344. 

Syn. — S. RUBRUM, Milltr ; S. triangularb, Lamk. ; S. viLLosuM,i^wf»*./ 
S. INCERTUM, DunaL ; S. nodiflorum, Jacq.f S, Roxburohii, Dunal- 

Vera. — MeUtoit Hind.: Gurkdmdi, kdkmdchi, mako, tulidun, Bbng. ; 
Pick kaH, Assam ; Kamhei, kwan saf safei, kdckmdck, riaun^i, (the 
fruits) mako, Pb. j KdroMgu Pushtu; Kan perdn, Sind; Kdmuni, 
£kdH, mako. Bomb.; Munna^iaiaU-pullum, manatiak-kali, Tam. ; 
Kanchi'Pundu, kdcki, kdmancki^ kasaka, kamanchi ckeitu, kakamacki, 

fdju cheHu, Tel.; Kald~kung"maireya, iibbatu. Sing.; Kdkamdchi, 
ANS. ; *Anh'US^d*lap, Arab. 

Refcreilce8.-Z?C., Prorf.,///., 750/ Boiss,, Fl. Orient., IV., 284; Roxb., 
Ft. Ind., Ed. C.B.C , 190 ; KurM, For. Ft. Burnt., I J., 224; Stewart, Ph. 
PI., 160 ; Aitckison, Rept.Pl. Coll. Afgh. Del. Com.,9r ; Sir W. Elliot, Fl. 
Andhr., S2,s6, 7S$ ^o, 81, J2S;Rkeede, Hort. Mai., X.,i. 73 / Rumpkius, 
Amb., VI., t. 26, f. 2 J Lace, Flora of Quetta, MSS. ; Pkarm. Ind„ 18 1 ; 
0*Shaugknessy, Beng. Dispens., 462; Irvine, Mat. Med. Patna,6Sf 
Medical Topog., Ajmlr, 14s f U. C.Dutt, Mat. Med. Hind., 2to,3o2; 
S. Arjun, Cat. Bomb. Drugs, 98 ; Dymock, Mat. Med. W. Ind., 2nd 
Ed, 638; Baden Powell, Pb. Pr., 362: Useful PI. Bomb. (XXV., 
Bomb. Gam ), 167, 202 / Boswell. Man., Nellore, 12S ; App. to Note on 
Condition of People of Assam {vide Agri. File 6 of J888) ; Gametieers:— 
N.'W. P., L, 83 1 IV., Ixxv. ; X., 314 ; Mysore & Coorg, I., 83 ; Agri.- 
Horti.Soc. Ind., y our. {New Series), I., 96; Ind. Forester, III., 238; 
XII., App. t8. 

HaUtat^A herbaceous or suffrutescent plant, found throughout India 
and Ceylon up to altitudes of 7,000 feet. It is distributed to all temperate 
and tropical n^ions of the world. 

Medidiie.~In Sanskrit works of medicine, the berries of this plant arc 
described as having tonic, alterative, and diuretic properties, and are said to 
be useful in anasarca and heart-disease. They are used for these purposes 
by Native practitioners of the present day, and are given as an ordinary 
domestic remedy by many of the Natives, who regard them as cool and 
moist, useful in fevers, diarrhcea, and ulcers. They are employed both 
externally and internally in disorders of the eye-sight and in hydrophobia 
(Baden Powell). The juice of the plant is also considered medicinal, and 
is given in doses of from 6 to 8 ounces in chronic enlargements of the liver. 
After expression it is warmed in an earthen vessel until it loses its green 
colour and becomes reddish brown ; when cooled, it is strained and ad- 
ministered in the morning. It acts as a hydra^ogue, cathartic, and diu- 
retic. In smaller doses it is used as an alterative in chronic skin diseases 
such as psoriasis (Dymock). Rumphius, who describes this species, also 
says that in his time it was used by the Amboyans to bring out the erup- 
tion in the small-pox of children, and that the Chinese entployed the iuice 
of the leaves to alleviate the pain in inflanmiation of the kidneys and 
bladder and in virulent gonorrnoea, diseases which he declares were much 
more prevalent and severe in that country than in Europe. 

Chemical Composition. — It was from this species that the alkaloid 
solanine was first isolated in iSio by Defosses of Bisan9on (v. Solannm 
dulcamara). 

Spbcul Opinioms.— § "The whole pl4NT is nmch used as an article 
of diet for dropsical patients and those suffering from chronic inflamma- 
tion of the liver, &c." (Asnstant Surgeon Mokund Lall, Agra). " Diuretic, 
absorbent, and laxative. Useful in dropsy " (Assistant Surg§on Nihal 
Sing, SaharunPore). " The decoction of its RaOT mixed with a little goar is 
driven to produce sleep " (Surgeon H. W. Hill, Manhhum). ** An extract 
made of the leaves, fruit, and tender portions of the stem, has been em- 
ployed here and found to be a very useful and effectual laxative and diuretic, 
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especially in dropsy, connected with heart disease. The extract, however, 
will not keep lon^, soon becoming mildewed. To prevent this, some country 
spirit was invariably added to it, when the extract is about to become 
of a proper consistence. Dose of the extract : From i to 2 drachms once 
or twice a day" (Apothecary ?. G. Ashworih, Kumbakonam, Madras). 
" I have used with success a decoction in jaundice, chronic enlargement 
of the liver, in combination with acid nitro-muriatic. It has also been 
found useful in hepatic dropsy " {Assistant Surgton Bhagwan Dasp 
Rawalpindi t Panjdb). "The juice is extensively used as an external ap- 
plication in dropsy " {Assistant Surgeon T. N. Ghose, Meerut). " The 
leaf is chewed in ulcerated states of the tongue, in stomatitis, and dys- 
pepsia " (Native Surgreon T. R. Mojdelliar, Chingleput, Madras Presi^ 
dency), *• Diuretic, cathartic. Fr sh juice dose 2 to 8 ounces. Extract 
I to 2 drachms " {Apothecary T. Ward, Madanapalle, Cuddapah), 

Food.<-The leaves and tender shoots are boiled like spinach, and 
thus eaten in many parts of India. When ripe the berries are often 
eaten by children, without any bad effects. 

Solanum spir^e, Roxb,; Fl. Br. Ind,^ IV., 230. 

Vcm. — Bagua, SiLHET 5 (The root—) mungas kaj'ur, Path A. 
References.— ^ojr*., Fl. Ind , Ed. C.BC, 23o ; Kurm, For, Fl. Br. 
Burm., II., 227 f Irvine, Mat. Med. Patna, 68. 
Habitat.— A herb, or under-shrub, of Assam, the Khisia mountains. 
East Bengal, and Upper Burma ; found at altitudes up to 3,500 feet. 

Medicine.— The root is said by Irvine to be given in Patna as a 
narcotic and diuretic in doses of from gr. i to grs. viii. 

S, torvunii Swar/g, ; Fl. Br, Ind., IV„ 234 ; Wight, Ic, /. 34$. 

Syn.— S. STRAMONIPOLIUM, ^OJVfr., ^. /wd., iTii. C.B.C., 192; S.PBR- 
RUGINKUM, Jacq. ; S. PSBUDOSAPONACBUll, Blume ; S. WiOHTIl, Miq. 
Vtxn.'-Gota begin, Beng. ; Sindai kai, Tam. ; Chmndai bat, Tbl. 
References.— ZJC, Prod., XIII., Pt. /., 260 ; Roxb., Fl. Ind., Ed. C.B.C., 
192; Kurg, For. Fl, Br. Burnt , II., 22S ; DoIm, & Gibs^, Bomb^, FL, 
17s ; Lisboa, U. PL Bomb., 202; Alpin, Rejb. on Shan States {iSSySS) ; 
Gagetteers, Mysore & Coorg, I., 63; Ind. Forester, III., 238, 
Habitat.— A shrub, 8 to 12 feet high, or flowering as a herb ; found 
throughout the tropical regions of India, except the western desert tract. 
In Bengal it is very common. It is distributed to Malaya, China, the 
Philippines, and Tropical America. 

Food. — The fruit attains a considerable size and is used as a vege- 
table, especially in times of scarcity. 

3. trilobatum, Linn. ; If I Br, Ind., IV., 236 ; Wight, Ic, t. 8^4* 
Syn.— S. ACETosAFoLiUM, Lamk, ; S. canabanum, Miq. 
Vem. — Nabhi-dnkuri, Uriya; Uehchinta, uste. tella ttste, mulla-mnste ; 

Tkl. ; Tudavtdlay, thuthuvelai, Tam. ; Alarka, Sans. 
References. -DC, Prod., XIII., PL I., 287 ; Roxb., FL Ind., Ed. C.B.C., 
192; Kurg, For. Fl. Br. Burnt., II., 22^; Sir W. Elliot, Fl. Andkr., 
118, 180, i8s, 187 • Bidie, Cat. Rav Prod., S. India, 30; Ainslie, Mat. 
Ind., II , 427 ; W. W. Hunter, Orissa, II., r8i, App. II. ; Nellore, Ma- 
nual, 129', Gaxetteer, Mysore & Coorg, I., $89 63. 
Habitat.— A scandent under-shrub, 6 to 12 feet high ; frequently 
found in the Western Deccan Peninsula from the Konkan southward. It 
is met with also in tidal swamps in the Malay Peninsula from Arracan 
to Malacca, and in Ceylon. 

Medicine.— The roots, leaves, and tender shoots of this creeper iare 
all used in medicine by the Tamuls; the two first, which are bitter^ are 
occasionally given in consumptive cases in the form of electuary, decoction^ 
or powder (Ainslie)^ 

S. 23x8 



Digitized by 



Google 



Products of India, 



265 



The Poteto. 



[W. /?. Clark,) 



SOLANUM 

tuberosum. 



Food.— Among the Teligus, the leaves are much used as a vege- 
table, and their consumption is believed to improve the intellect. 

Solanum tuberosum, Linn, ; FL Br. Ind,, IV,, 22g, 

Potato, Lng. ; Pome de terre, /r. / Pome de tera, //. / 
Kartoffel, Germ, 
Vera.— i4/4. Hind. 5 AH, Beng.; ^/«, N.-W. P.| ^/li, Kumaon; AU, 
Pb. ; Batata, Bomb. ; Batate, Mar. ; Batata, Guz. ; Wallarai kilangu, 
Taii. ; AU guddalu, 4talay gudda, Tkl. ; Batdte, dU, Kan. ; Rata 
innala. Sing. 
References.— 5/»ar/, Pb. PL, t6o; AUchison, Plora of Lahoul, in yourn, 
Linn, St>c., X,, 74 f DC, Orig, Cult, Pl„ 4Si Mason, Burma & Its 
Peopl»,4^, 798 i Sir W, Elliot, Fl, Andhr,, 14; Birdvood, Bomb. Prod., 
171 : Baden Powell, Pb, Pr,, 258, 362; Atkinson, Him. IHst. {X,, 
N 'iV, P, Gag,), 3i4, 7o3, 7S0 ; Useful PL Bomb, {XXV., Bomb. Gasf.), 
167; Econ. Prod., N.-W. Frov., Pt. V, {Vegetables, Spices, and 
Fryits), 19; R&yle, Prod, Pes,, 68, 69, 228, 360; f, G, Baker in Joum. 
Linn. Soc., XX., 489 ; Grigg, Manual of Nilghiri Disi,, 134 ! Report^ 
Govt, Garden and Park, in theNiigiris {18^1-82)^ No, 6; Man. Bomb. Rev. 
Accts., 101 ; Settlement Reports :—Panjdb, Kangra, 25, 28, 80 ; Lahore, 
9, 12 ; HaMora, 88-89 ; N.-W. P., humaon, App., 33 i Central I rovinces, 
Chhindwara,28 / Jubbulpore, 86; Port Blair, 1^0-71, 2$ ; Kumaon, Off, 
Rep., 279 ; Gametteers :^ Bombay, VIIL, i83 ; XV J. , to3 ; Panjdb, Simla, 
S9 ; Lahore, 87 ; N.- W, P., IV., Ixxv. ; Mysore & Coorg, /., 63 ; Rep, 
Agri, Dept, Beng., iS""" '' ' " ^ "x., Ixxxvti., xc, xctv. / 1886-87, 9, 
14 ; Assam {1884-8$) ?), 19 ; {f887-8i), 21 : Bombay, {t88i- 

82), 4;{t883-84), 12 ; ( §888-89), ^S Agri.-Horti. Soc. 

J lid , Trans, ;— VI J L ., //., Pro. 89, 293, 4^7-4^5 1 Sel , 417- 

426; III,, Pro. 61, 2 f; v., Sel., 37; VI., ia-i3 ; Pro., 

3 1 : VIIL, SeL, 157^ 0., 26, 102, 123, 129, i3o; X., 63-65; 

S3, SeL, I. ; XIII., 38^ , ., ///., Sel., 44-4^; IV,, 34, 35, Pro., 

JO, I J, 47, 48 ; v., 35, 43, xlix., I. Pro., xiii., xiv. / VI , Pro., xxxvi, ; 
VII., 61-66, Pro. 147, 159 : VIIL, Pro., 1$, 16, 58 ; Tropical Agricul- 
turist, March, 18S9, 624, 637 / Ind. Forester, XIII., 190-192 ; Indian 
Agri., May 15th, t886 ; July 20th, 1887 ; June 2nd, 1888 ; The ** Eng- 
lishman," August 19th, 1887; Jour. Royal Hort, Soc, XL,4&5; 
Smith, Ec. Diet , 337, 
Habitat. — With reference to the indigenous habitat of the potato, 
DeOandolle states that the only localitx in which it is found really wild, in 
a form which is still seen in our cultivated plants, is Chili, and that it is 
very doubtful whether its natural home extends to Peru and New Grenada. 
According to Mr. J. Q. Baker, however, in the Journal of the Linnaean 
Society undoubted forms of Solaiiam tabtf osom, have been found wild in 
Lima and New Grenada also, but the plant is everywhere, one occurring 
at a comparatively high altitude and in a dry climate, and is met with 
nowhere in the near neighbourhood of the coast. Specimens, referred by 
M. DeOandolle to S. taberosum which had been obtained near the coast 
of Valparaiso by Mr. Alexander Oolcleugh, Secretary to the Legation at 
Rio Janeiro and by Mr. Darwin on the sea-coast at the Chonos Archi- 
pelaeo, have been referred by Mr. J. Q.Baker to another species— S. 
Mai^ia, Schecht, thereby verifying Mr. Darwin's sagacious remark in the 
last sentence of his description of the Cihonos plant : — " It is remarkable 
that the same plant should be found on the sterile mountains of Central 
Chili, where a drop of rain does not fall for more than six months and 
within the damp forests of these western islands." 

History.— It is proved without a doubt that at the time of the dis- 
covery of America, the cultivation of the potato was practised with every 
apjpearance of ancient usage in the temperate regions extending from 
Chili to New Grenada at altitudes varying with the latitude. The true 
potato was not, however, apparently known to, or cultivated by, the abori^ 
gines of the Eastern temperate region of South America, nor by the 
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in habitants of Mexico, before the advent of Europeans by whom the cul- 
tivation was extended to these regions. In Europe the potato was first 
introduced, at some period between 1535 and 1585, into Spain whence it9 
cultivation spread into Portugal, Italy, France, Belgium, and thence into 
Germany. The introduction into Ireland by Sir Walter Raleigh's com- 
panions, in 1585 or 1586, was independent, but considerably after the era of 
Its first cultivation in Spain. It was on this occasion obtamed apparently 
from Virginia or Carolina, whither it had most probably been spread from its 
original home by some Spanish or other travellers, since there seems to be 
no evidence of its cultivation in North America by the aboriginal races. 

The date of the introduction of the potato into India seems unknown, 
and very few facts can be gathered to gpve grounds for even an approxi- 
mate date. It must, at any rate, have been widely cultivated in India 
before the beginning of the oghteenth century, since Roxburgh, who wrote 
at the end of that period, says that it was in his time cultivated largely 
during the cold weather and produced abundant tubers, and that this 
cultivation must have been going on for some considerable time, since the 
Hindus make it an article of their diet, a thing which they will not do with 
any vegetable that has not been introduced at least fifty years. The pro- 
bability is that the cultivation of the potato was introduced into India m>m 
Spain, whether directly or indirectly it is impossible to say, some time 
between the end of the sixteenth and the banning of the eighteenth 
centuries. 

CULTIVATION IN INDIA. 

At the present day it is cultivated more or less in all parts of India, both 
in the plains and in the hills, up to an altitude of 9,000 feet. The following 
extracts from Agricultural Rejports, District Manuals, and other sources, will 
convey to the reader some idea of the importance and extent to which the 
potato is now cultivated in India. 

Bei^^al.— The account here given will be found to be a reprint of what 
occurs in the Agricultural Report of Bengal (1886) : — 

"This valuable crop is largely cultivated in the Hooghly and Burdwan 
districts, and the cultivation of it is yearly increasing. The spots that 
have generally been selected for its cultivation are the old beds of rivers 
which have either changed their coarse or have altogether dried up. Most 
of these places may be connected by a line which, commencing dose to 
Baidyabati station on the East Indian Railway, passes along the Tarakes- 
war Railway line almost throughout its le^[tn; between Haripal and 
Tarakeswar it chan^ its direction, and coming close to the important 
village of Chakdighi in the Burdwan district, passes along the Chakdighi- 
Memary road ; at Memary it crosses the East Indian Railway line and 
comes to Satgachi ; it then changes its direction again, and passing along 
the Burdwan-Culna road vid Bohar, comes to within a few miles of the 
sub-divisional town of Culna on the Hooghly. The pi aces most famous for 
potato culture are Nalikul, Haripal, and dinghur m the Hooghly, and 
Memary, Satgachia, and Bohar in the Burdwan districts. 

*• The best potato soil is a sandy loam having as fine a texture as pos- 
sible. The soil must not be saline, nor must it contain too much iron. 
Soils containing hankar or nodules of carbonate of lime are also considered 
by the ryots unsuited for potatoes. As artificial irrigation is indispens- 
able in the cultivation of potatoes— canals, tanks, jhils, or some other form 
of reservoir ior water must be close by. The ryots mostly make use of 
tanks or small rivers in irrigating potato fields. Irrigatk>n from wells is 
not resorted to, but the practice of potato-growers in the Patna and the 
Shahahad districts shows that wbere labour is cheap ard the water is within 
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a reasonable depth, this mode of irrigation can be profitably adopted. 
All the necessary requirements for the successful cultivation of potatoes 
are met with near small rivers oi' their old beds. Sandy soils near large 
rivers are coarse-grained. The south-eastern part of the division along 
the Hooghly below Howrah, and along the lower courses of the Damudar 
or Rupnarayan, being subjected to strong tidal currents, is not suited to 
growing good potatoes on account of the soil containing too much common 
salt. Laud along the upper courses of these two rivers, as well as that 
along the Burral^r, Ajai, and the More, is too coarse-grained and con- 
tains too much of iron. Here and there, however, detatched areas are to 
be met with all over the division where all the conditions requisite for profit- 
able potato culture exist. 

* • The different varieties of potatoes grown here may be classed under two 
keads. Tht deshi or country varieties including usha, jhaii, benajhara, 
^oro, tind thikre and the imported varieties known as the Bombay. Of 

. the country varieties the b$najhara is the best. The Bombay variety is a 
middle-sixed, thick-skinned, and mealy potato, and is grown to a very 
limited extent, and its cultivation beinjg almost entirely confined to the vil- 
lages (rf Singhur, Haripal, and Nalikul. Generally speaking, the seed 
used by the ryots is very bad, no care being taken either to select good or 
10 introduce new seed. 

" Generally the smallest potatoes are used for seeds, but the middle-sized 
tabers are admitted to be better. Three different kinds of seed are used. 
If a potato plant be raised, it is found that there are small potatoes close 
to the surface ; then there are the large and middle-sized potatoes and 
below them again small potatoes. For seed purposes are used the small 
potatoes close to the surtace as well as those found below the larsfe pota- 
toes. Of these two, the former, when partially exposed to light and turned 
somewhat green, are considerMl very good for seeds, while those found 
below the large potatoes are regarded as the worst for this purpose. But 
the best potato seeds are obtaii^ in the way described below. While the 
plants are still quite strong and healthy the earth is removed from around 
the large tubers, which, though somewhat immature, are raised and sold 
.in the early market at a high pdce. The parts of the plants immediatelv 
above the ground are then covered with earth and 'the fields are watered, 
so that a second crop of middle-sized potatoes is thus obtained and kept 

' tor seed. 

•• Much care is taken by the ryots in the preservation, though little or 
none in the selection of seed. After potatoes have been sorted those 
kept for seed are dried in the sun and spread over a bamboo struc- 
ture (machan) in a cool part of the house. The potatoes must not be 
kept in heaps, but spreaa as thinly as possible. If sufHcidht space be 
available, they should be so kept that one may not touch another. At the 
setting in of the rains potatoes begin to rot, and then the rotten and 
diseased ones should be picked off as frequently as possible, for one rotten 
potato will spoil all with which it comes in contact. Potatoes kept for 
seeds are sometimes much injured by a disease known as ladhara, the lac 
disease. The first svmptom of this disease is the appearance of a white 
powdery substance like wheat^flour around the buds or the eyes, which 
when pressed with the fineers become red. The potato so attacked rots, 
becoming quite watery within. The disease makes its appearance in the 
months of Ashar, Sraban, and Bhadra, and is verv infectious : when it 
once makes its appearance, all the potatoes in the village, and sometimes 
even in the neighbouring villages, 'are sure to be attacked by it. Gene- 
rally out of 10 maunds of potatoes kept for seed purposes, 7 maunds 
are ordinarily available for planting at the sowing time, but when the lac 
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disease makes its appearance, it often happens not even a single potato 
remains. 

'* i?(?^j^toif.— Potatoes are often in this division grown on the same field 
year after year. A newly broken field does not give a good outturn. 
Potatoes are generally grown after aut paddy as a second crop, but a field 
which grows only potatoes gives a better crop, and on such fields potatoes 
may also be grown much earlier. 

•* Tillagi, —Early planted potatoes are likely to bringgreater profit to the 
cultivator, but early sowing is attended with some risks. Foi the early market 
potatoes must be put in immediately the rains have ceased, for should 
there be heavy showers after the potatoes have been planted, whole fields 
may be totally injured, thus requiring replanting or growing with some 
other crop. Of the two varieties, the deshl and the hill potatoes, it is 
necessary that the latter be put in earlier, because while by proper irriga- 
tion the plants of deshi potatoes may be kept up till the end of Falcroon 
(middle of March*, the hill potaoes will die off by the end of Nlagh 
(middle of February) ; and if put in late, there will not be sufficient time 
for the proper erowth of the tubers. Potatoes are sometimes put in as early 
as the end of Bhadra (middle of September), but the most general time for 
planting is the end of Aswin (middle of October). When potatoes folkiw 
aus paddy, as is generallv the case, as soon as the latter has been harvested, 
the land should be ploughed repeatedly. The object to be kept in view in 
preparing lands for potatoes is to pulverize the soil thoroughly, and to culti- 
vate as deeply as possible. It is also necessary completely to eradicate the 
weeds and the roots of the paddy. All this is effected by the repeated use 
of the plough and the ladder. Clubs are sometimes used in breakine the 
clods, especially if the land be heavy. The furrows sho ild be made Tight, 
but as close as possible, and after every ploughing the ladder should be 
passed. It is also necessary that after the paddy has been harvested the 
soil should be at least once thoroughly dried by exposure to sun and air. 
This is done by not passing the ladder over the ndd after the first two 
ploughines, but laying it in open furrows. Sometimes when the paddy is 
harvested, the land is left too dry to work with the plough : it will then be 
necessary to water the field before commencing with the ploughing. 
Where fields are set apart for the cultivation of potatoes after potatoes, 
without the intervention of any other crop, there is much time to work the 
land. This is done at Nalikul, the greatest potato-growing village in 
Bens^al. Here potato fields are sometimes enriched by green manuring. 
At the beginning of Jaistya (middle of May), indigo seeds are thickly 
broadcasted in the fields intended for potatoes. At the end of Ashar 
(middle of July), the plants are ploughed in and mixed with the soil. 

" Plitnting,-- When the land has been well prepared, it is levelled as 
perfectly as possible by passing the ladder several times over the 
field, which is then divided into a number of plots by water channels. 
A number of main channels are first drawn from the headland to the 
bottom of the field, dividing it into a number of long strips about 40 feet 
broad. Smaller water channels are then made across these strips at a 
distance of 1 5 feet from one another. Now by means of a piece of rope 
and two sticks the spaces between the smaller water channels are maHced 
by a number of lines parallel to the main water channels, and at intervals 
of aa inches ; lines are also made parallel to the smaller water channels 
equidistant from two contiguous ones. Finely powdered oil-cake is now 
spread along these lines, and the soil turned up by the kodali. The kodali 
must be made to go as deep as possible. Potatoes are then planted by 
hand along these Hnes. The seeds must be put in deep enough to save 
them from the scorching sun. Small entire potatoes^ of which the shoots 



S. 2326 



Digitized by 



Google 



Products of India. 



269 



in Bengal. 



{W. R. Clark.) 



SOLANUM 
tuberosum. 



CULTIVATION 

In 

Bengal. 



have developed to 2 or 3 inches, are generally planted in case of the country 
varieties. Not to break the shoots the earth over them is placed verv 
carefully, but it is at the same time necessary that this should be well 
pressed to save the tender shoots from the sun. These two conditions 
are fulfilled by making the earth over each of the seeds into a hemi- 
spherical ball . The Bombay potatoes are not pi anted entire, but are cut i nto 
pieces containinic one or two buds. In case of the country variety the 
rayats prefer middle-sized potatoes with only one strong bud. A potato 
with a number of eyes g^ves weak plants. The potatoes are planted at a' 
distance of about 7 inches in the rows. 

" AfteT'treatment — In case of the deshi potatoes the plants will come 
over ground in a week ; the Bombay variety will take a little longer. If 
the plants do not come out in due time, it will be necessary to apply water, 
which is done in the following manner. The main and tne smaller 
channels are filled with water, and then by means of a shallow earthen vessel 
called shara, water is thrown into the space between the minor channels, 
one-half of which is watered by the channel on one side, and the other 
half by the channel on the other side. If a crust be formed by this water- 
ing, it should be broken. The plants now generally come out, but if 
there be failure in any place, the process should be repeated. Plants, 
however, which come out without watering, shooting through the dust as 
it is called by the ryot, are much stronger. After a few days again apply 
water in the way described above, hoe the space between the rows of 
potato plants by a kodali, and stir up the soil along the lines of plants. 
When the plants have grown to a height of about 6 or 7 inches, the opera- 
tion of eartning up should b^in. The Held is watered as before, the 
spaces between the rows are hoed, and the plants slightly earthed up. 
This hrst eaisihine up, called kani matt, is done by placing a little earth 
with a comer of the kodali. After this operation has been done, the field 
appears as if laid in ridges, and as if the plants had been planted on these 
ridges 

•• The next operation is called sara matt, or finishing^ the earthing up. 
The field is once more irrigated, but henceforward by letting watet pass 
through the furrows between the ridges, the plants are top-dressed with 
powdered oil -cake, and finally earthed up. This finishes all the import- 
ant operations in potato cultivation ; the only thing that now remains 
is to irrigate the field once in every seven to ten days. 

" Manures.—The manures applied to potatoes are well-rotten dung, 
mustard and castor cakes, and ashes, more fields being manured with 
castor cake than with any other manure. Dung is used only in a well- 
rotten state, and that a long time before potatoes are put in, so that it 
may be well mixed with the soil. Green manuring with indigo seeds is, so 
far as I have observed, resorted to in one or two of the best potato-grow- 
ing villages. The quantitv of manures used depends not on the require- 
ments oT the fields of the crop, but on the means of the cultivators. 
Generally about 20 maunds of dung and 8 to 10 maunds of oil-cake 
are used per bigha. Half of the oil-cake is used at the time of planting, 
and the other half as a top-dressing when the plants are a second time 
earthed up. 

** Harvesting. — Except when the potatoes are intended for the early 
market, the ryots do not lift them till the plants die and dry up. The 
genera] harvest time is the end of Falgun. After the potatoes have 
been raised they are sorted, the largest and the middle-sized ones are 
sold, and the smallest are kept for seed and household use. 

" Diseases— The most dreadful potato disease known to the ryot is dhasa 
or rot. This disease first makes its appearance on the root just be:ow the 
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ground, which rots, and the upper portion of the plant dries tip. Hundreds- 
of potato fields are sometimes totally destroycni by this disease, and the 
loss is immense. It does not seem that the disease is induced or even in- 
fluenced bv any peculiarities of the soil or climate. It is very probably 
propagateci throv^^the tubers, and in the tubers if not induced, is at least 
much aggravated, by continuoos heavy showers and high temperature in 
Sravan and Vhadra. Another disease from whkh potatoes in Bengal 
sometimes suffer is curl, by which the leaves are curteaup, and the plants^ 
at first become stunted in growth, and afterwards dry up- altogether. Of 
the insect pests, a kind of red ant sometimes does great injury, makings 
holes through the tubers at first, and then causing the death of the plants. 
These insects are found more in coars&-grained red sand tham in any other 
soiL Fresh dung applied to potato fields is supposed to discolour the- 
tuberSj and gives rise to various kinds of insects. 



Approximate cost of potato cultivation. 



a B. p. 



6 ploughing at 6 annas 24 

40 baskets of dung . • 2 S 

To apply the same, 2 men at 4 annas each . . . o & 

Oilcake, 8 maunds ^ o 

To plant, 8 men 20 

t^ maunds of seeds at Rs P^r- maimd . . .78 

To irrigate, a men 08 

Ditto 08 

Hoeing;, 5 men 14 

To irrigate, 2 men 08 

1st earthing, 4 men 10 

To irrigate, 2 men 08 

and earthing, 4 men 1^ o 

To irrigate, 8 times more 4" o 

To lift, 8 men 20 

Rent 20 



37 o » 



" 7V.^— The cost b very variable. Sometimes each time the field isirrigtitedthe 
cultivator has to pay more than a rupee, and the seed^ often cost as much as R20 to 
R25. The price of the oilcake in some years rises to R i-8 a maund. If a field is to 
be planted with potatoes for the first time, instead of 6, some 20 ploughings will be 
needed; The cost therefore may amount to nearly R60. 

" The yield again is even more variable. In some of the places now and th«n it 
exceeds even 80 maunds per bigha. If the plants ar« attack«d with dkasa^ it may 
come down to below 10 maunds. I think I shall not be much out of the mark if I put 
down on the average the cost of cultivation at K35, and the outturn at 50 maunds 
per bigha, worth as many rupees.** 

Assam.— Potato cultivation is largely carried on in Assam, chiefly in 
the Khdsia hills, although it grows well, too, on the chars of the Brahma- 
putra. In the KhSsia hills, the methods of cultivation are very rude. The 
crop is generally grown from small seed, all the best potatoes hieing kept for 
sale, and is produced on land which is utilised for the same purpose from 
year to year without intermission. Further, two crops are constantly 
taken off the same land in the year, and it not infrequently happens that 
to allow of the ground being prepared in time for the autumn crop, it is 
necessary to take up the early crop before the potatoes have properly 
ripened and the haulms show signs of decay. The natural result otthis 
is a potato that will not keep properly, but which rots after even a few 
days' storage {Reports of Director , Land Records and AgrictUiure^ 
Assam), Potato disease has been present in Assam to a limited extent since 
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1885, but it was not till i887-88» when the crop turned out an almost 
utter failure, that attention was directed to its ravases and attempts made 
to prevent them in future* Since that time, old fields have been largely 
given up and the importation of fresh seed from other parts of India has 
been beneficial, and in the Report of the Director, Land Records and 
Agriculture (1889-90) it is reported that <* the disease which has annually 
attacked the potato crop in the Khdsia hills for the last three years appears 
to be disappearinfir," 

Nocth-West Proviiices.^ln his account of the vegeUbles of the North- 
West Provinces Mr. AtfciiMOn writes :— *' The potato flourishes well in 
the hills at Naini Tal, Almora» Paori Lohu^hat and beyond Masuri, 
and also in the plains. The potatoes grown in the hills undoubtedly 
attain a \^zf^ size and have a better flavour, but owing to the frequent 
sowing of the same seed in the same places, have of late become waxy 
and watery. To remedy this a large quantity of new seed has been im- 
ported from England to renew the stock. The average price of hill pota- 
toes in the season at Mas6ri is ^. to sd* a stone of I4fl^« of the plains 
variety, in the plains 2d. to ^, Drill cultivation is that usually adopted, 
and in favourable years it is a profitable crop. In the Gazetteer of the 
Himilayaa districts* North- West Provinces, Mr. Atkinson remarks that 
the potato, which now forms an important article of export from Kumion, 
was introduced in 1843 ^ Major Welchman, and that the seed is from 
time to time renewed by fresh importations." 

Paajab. —Both on the plains and in the hills potatoes are largely cul- 
tivated in the Panjdb, especially in the country around the larger cities 
Thus in the Gazetteer of the Lahore District we find it stated :— " This 
esculent has become quite an article of commerce, and Natives aace begin- 
ning to consume it largely ; they are grown in some quantities around the 
city of Lahore, and are procurable all the year round ; out from August till 
December they are imported from the hills, as during the hot weather 
those grown in the plains become watery and bad." In the Panjib hills 
potato cultivation is carried on to a considerable extent. Thus the account 
given in the Settlement Report of the Hazara District is as follows :— "The 
cultivation of potatoes in the hill tracts adjoining Murree was introduced 
shortly after annexation. The crop wa» at first cultivated by Hindus from 
the Panjdb, who leas^ fields from the resident villagers at cash rents ; but 
the villagers are now beginning to cultivate it themselves. Its success is 
very variable, so also is the price for which it aells. It also requires much 
more tending than the maize crops and exhausts the land to a ^eater 
degree. But despite these drawbacks it is probable that its cultivation 
win extend considerably, more especially as its consumption by Natives is 
on the increase " 

Central Provinces.— Potato cultivation is carried on to a considerable 
extent in several districts of the Central Provinces, but of late years owing 
to the constant use of seed g^own in the same ground, the tuber has 
deteriorated much both in size and quality. It is generally sown in October 
and taken up in February or March* It is planted in rows for convenience 
of irrigation, but after being sown the rows are not usually further earthed 
up as in England. 

Bombay.— The Annual Report of the Director, Land Records and Api- 
culture, Bombay ( 1 888-89), gives the following account of potato cultivation 
in that Presidency :-** The crop was rmwd over 11,700 acres against 
I2,300 acrea in last year, chiefly in the following districts : Poona (9,800 
acres), Ahmadnagar (550 acres), Satara (530 acres), Ahmedabad (200 acres) 
Kaira (i^ acres). Apart from its use as a food on ordinary days, it is in, 
extensive use all over the country among Hindus on days o£ fast, when 
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grains are forbidden. The Mahdbaleshwar potato is well known. In 
Ahmedabad it is largely cultivated, especially on the dry beds of rivers which 
are peculiarly well aoapted for its CTowth. At the Bhadgaon Farm in 
Khandesh it was grown so successfully some yaars ago, and the rayats 
took up its cultivation so readily, that Pdchora has now become a market 
for potatoes. The potato is extensively cultivated in the Poona District, 
chiefly in Khed, Sirur, Junnar, and Purandhar tdlukas. The produce 
finds Its way to the Poona and Bombay markets. In the Khed tdluka^ 
where the area under potato (7,000 acre<%) is the largest, it is one of the 
best payine agricultural products. Two varieties are grown— one the 
mealy, whicn has a thin, smooth, light brown peel, the other having a 
thick, rough, dark peel and becoming waxy when cooked. For the better 
kind, the country is indebted to the late Dr. Qibson who, in 1838, imported 
the Niljoriri and, again, in 1845, an excellent stock of the IriiHt potato. 
Potato IS produced in the deep red soils which prevail in the north-east 
of the tdluka- Land yielding potato is usually cropped twice during the 
year. As a dry crop it is planted in July and gathered about the end of 
September, and as a garden crop it is planted in December and gathered 
in February. Owing to the ready sale it meets in the Poona and Bombay 
markets, and the large profits it yields, the cultivatk>n of potatoes has 
very considerably increased, having in some instances entirely superseded 
that of sugarcane. The produce of the Khed tdluka is now sent by the 
cultivators direct from the Telegaon station to Bombay. The potato 
merchants of Bombay write their orders by post direct to the princtpsd 
cultivators. From experiments conducted by the Assistant Settlement 
Officer, Mr. Whitcombe, the yield of potatoes per acre from dry crop land 
was found to be i2,ooofi) and from irrigated land i8,ooolb. The prices 
ruling since 1848-49 have fluctuated from R? to R7 per palla of 240m." 

Madras.— In this Presidency it is chiefly in the Nilgiri Hills that 
potatoes are cultivated, although attempts at their introduction have been 
made elsewhere with a varying amount of success. Even from the 
Nilgiri hills it is reported that this crop, although it has long been cultivated. 
** has, of late years, been more or less of a failure owing to potato disease 
and from constantly growing the tubers in the same piece of ground 
by which the soil gets exhausted" (Manual of Nilgiri District). 

Burma. — " The introduction of potato cultivation in British Burma 
has engflged the attention of the Provincial Agricultural Department, and 
of the Ag^i.-Horticultural Society, since 1882. Seed potatoes were pro- 
cured from England and Scotland, but the trial did not give g[ood results 
at first. In 1883 an outturn of nineteen-fold in the Karen hills was the 
highest ; the size of the potato dug was gfenerally small, although there were 
many gathered, which went five, six, and eight to the pound. The people 
of several villages in the Karen hills sowed the tubers and obtained yields 
with more or less success. The A gri.- Horticultural Society of the Province, 
in its Report for 1883, wrote :— " It is a source of satisfaction to know that 
the initiatory measures taken by this Society in introducing this excellent 
tuber have at last resulted in one large Military cantonment being regu- 
larly supplied. " 

Medicine.— The tubers when dried are often employed as a substitute 
or adulterant for salep. 

Poo4l._The potato is now used as an article of food by almost all 
classes in India when attainable, but are said by Natives to have a ten- 
dency to cause indigestion and flatulence. As alreadv stated it is 
eaten extensively, especially by Hindus on fast days when ^ains are 
forbidden. 
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SOLANUM 
xanthocarpum. 



[ /<:., /. 1398, 

Solanum verbasdfoUum, Linn. / Fl. Br. ind., IV., 230; Wight, 

Syn.— S. PUBBSCBNS, Roxh, : S. BRIANTHUM^ DoH. 

Vtnu—Dursul, Nipai j Stvor, Lepcha; Asheta, N.-W. P.; Ckichora, 

C P. ; Xala mewa, tidri, old, kharamine, Pb. ; Rastigadi mdnu, TSL. 
References.— DC. Prod., XIII.. Pt. I., 114: Kurg, For, Fl. Br. Burm., 
II., 22$; Gamble, Man. Timh,, 273iDalM. & Gibs., Bomb. Fl., 17 Si 
Strmart, Pb. PL, 160 : Sir W. Elliot, Fl. Andh*., 88, t63: Atkinson, Econ. 
Prod.N.'W.P.,Pt. V.,9r,96; GoMetteers.-'N.'lV. P.,I.,83; IV., Ixxv.; 
X., 3t4; Mysore & Coorg, I., $6 ; Agri.'Horti. Soc. Ind. Joum., X., 26 / 
XIII., 3t7! XIV., 68; Jnd. Forester, XI., 4. 
Habitat.^A shrub or small tree, frequently met with throughout India 
in the Tropical and Sub-tropical zone. It is distributed to South-East 
Asia, Malaya, North Australia, and Tropical America. 

Medidne.— It is used medicinally by the Natives, but its properties are 
unimportant« 

Food*— In Southern India it is cultivated for its FRUiT,|Which is eaten in 
curries. 

Stmcture of the Wood.— Light yellow in colour, soft. 

[Wi^ht, Ic.,t. 1401. 

S. xanthocarpum, Schrad. &• WendL; Fl. Br. Ind., IV., 236; 

Syn. — S. Jacquinii, Willd.; S. oiffusum, Roxb.; S. virqinianum, 

Jacq. ; S. ARMATUM, Br. 
Vem. — Kateli, katai, ringni, HiNO. ; Kantakari, Beng.; Rengnie, khat- 
khatay*. Path A; Rangaini j'anum, Santal; Bhsfi begun, ankrdnii. 
Uriya; Ringni, C P.; Wardmba, mahori, kharidnmaragkdne,mam<di, 
choti maukc^, harnauli, kandidri, pilak, (the fruit «) katela, batkateya, 
Pb.j (The toot^) aderay-jardenay, Sind.; Ringni, Dbccan; Bhd- 
ringni, ringni^ Bomb.; Bhuiringani, Mar.; Bhqyaringani, Guz.; 
Cundung katrtc, kandan^kattiri, Tam. ; Pinna mulaka, nela mulaka, 
jiddu us te, vankuda, nella molunga, Tel. ; Ella-^attu, kattu-wel-battu, 
SiNO. ; Kantakari, ntdigdhika. Sans. 
References.— Z>C., Prod., XIII., Pt. I., 3o2f RosOt., FL Ind.. Ed. C.B.C., 
lot : KurM, For. Fl. Burm., II,, 224: Thwaites, Bn. CeyL PL, 217 ; Dal». 
& Gibs., Bomb. Fl., 17s ; Stewart, Pb. PL, 161 ; Sir W. Elliot, Fl. Andhr., 
74, t3i, IS3, '79, 1^8; Pharm, Ind., i8t ; Ainslie, Mat. Ind., II., 90 ; 
U. C. Dutt, Mai. Med. Hind., 208-210, 3o3, 3u ; S. Arjun, Cat. Bomb. 
Drugs, 99; Murray, PL & Drugs, Sind, iS8 ; Dymock, Mat. Med, W. 
Ind., 2nd Ed., 636; Year-Book Pharm.. 1880, 2SO ; Trans. Med. & Phys. 
Soc. Bomb., New Series, No. 4, 154/ Baden Powell, Pb. Pr., 363; Drurv, 
U. PL Ind., 3^ : Useful fL Bomb. {XXV., Bomb. Gam. J, 202; BoswelL 
Man., Nellore, 140 ; Baroda Durbar, CaUutia International Exhibition, 
No. 168; Settlement Reports :^Central Provinces, Chanda, App. VI ; 
GoMHtterst— Bengal, XV.. 439; Bombtw, V., 27 ; XVIII., 48; Panjdb, 
Karnal, 16; N.'W. P., /., 83; IV., Ixxv. ; X., 314; Mysore 6f Coorg, 
I., 63 s Hunter, Orissa, II., ts8 ; App. IV., i8o, App. VI; Agri.-Hortt. 
Soc., Ind. .— K/., SO; X., 26 ; New Series, I., 96 ; Ind. Forester, III,, 
238 ; IV., 232, 234 ; VI., 239 ; XII,, App., t8. 
Habitat.— A very prickly diffuse herb, commonlv met with throughout 
India, from the Panjio and Assam to Ceylon and Malacca, and distributed 
through South-East Asia, Malaya, Tropical Australia, and Polynesia. 

M^dne. — The root of this species is, like that of S. indicnm, much used 
in Hindu medicine as one of the ingredients of the highlv esteemed dasa- 
mula (see Desmodinm gangeticnm). It is believed to fiave expectorant 
qualities, and is largely g^ven in cough, asthma, catarrb> and pain in the 
chest. The fruit is thought to possess properties similar to those of the 
root Both root and fruit are given in medicine in various forms, such as 
decoction, electuary, ^/irfVa, and are usually prescribed in con^bination with 
other expectorants and demulcents (U. C. Dutt). 

In the works of Muhammadan Medical writers, three kinds of Solanum 
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are described, all of which have somewhat similar • medicinal properties. 
Their Hejasi, according to Dymock, is Solanum zanthocarpmn, and is 
recommended by them tor use in asthma, cough, dysuria, catarrhal fever, 
leprosy, costiveness, and stone in the bladder {Mat. Mtd» W. Ind,). 

In Southern India Ainslie notices the use of the root as an expectorant, 
and says it is much given in the form of decoction, electuary or pill in 
coughs and consumptive complaints, and in humoral asthma. ' -^ 

A description of the uses of S. zanthocarpiun is given in the supple- 
mentary list of the Indian Pharmacopoeia, where it is stated that, in aadi- 
tion to having expectorant and diuretic properties assigned to it by the 
people of India, the stems, flowers, and fruit have, in the opinbn of some 
European practitioners, bitter and carminative qualities and are useful in 
those forms of burning of the feet \ignipeditis) which are attended with a 
vesicular watery eruption. It is also remarked that fumigations with 
the vapour of the burning seeds are in high repute among the Natives as 
a cure for toothache, probably because they act as a sialogogue. No 
chemical examination of the plant appears to have been made. 

Special Opinions.«§ "The decoction of kantakari is much used as 
a diuretic in both active and passive dropsies. It is advantageously given 
in combination with alcohol and other mineral diuretics, and durine its 
use, milk diet should be prescribed** (Surgeon E. S, Brander, M,B„ 
F.R.C.S.Edin., I.Af.D., Rungpore). " A strong diuretic in cases of dropsy. 
Useful in chronic diarrhoea" (Civil Medical Officer Forsyth, P.R.CS. 
Edin., Dinajpore). ** Decoction of the plant is used as a febrifuge ** 
(Surgeon A. C. Mukerji, Noakhally), ** Decoction of kakhkari commonly 
used by native baids in fever and cough " {Assistant Surgeon S C. Bhatta^ 
charji, Chanda, Central Provinces)* ** It is said to possess stomachic 
and antibilious properties, when prepared and administered in the follow- 
ing manner :— The pods are freed from the seeds, boiled with butter-milk 
and salt, then dried in the sun by day and soaked in butter-milk by night. 
It is so treated for four or five days, and then fried mghi SLud eaten'* 
(Surgeon Major Z>. R, Thomson, M.D., CJ.E., Madras). "The seeds are 
rubbed with water, and applied over local inflammations and swellings *' 
(Surgeon Major Robb, Civil Surgeon, Ahmedabad), *' A decoction of 
kantikari is given with benefit in cases of cough and cold attended with 
liver " (Assistant Surgeon R. C. Gubta, BankiporeK " Kanticary, khat- 
pnpra, and goluncho : I have heard that native physicians employ these in 
the form of decoction with good tffect, in chroric malarious fevers. Kanti- 
cary promotes the secretion of urine, and, therefore, may be useful in 
dropsy cases, gonorrhoea, &c.'* (Surgeon J, Ffrench Muller, M^D.f A if. 
S,, Satdpore), 

Food.^In some places the srbds are eaten. 

SOLENANTHUS, Ledeb,; Oen. PL, IL,8^, 
Solenantbus sp., Boraginea. 

Vtm.^Lendi,lentM, (root-) muUn, Pb. j Shomd, dimmui. Lad. 
Rt£treaC€.'Stewart, Pb. PL, ISS* 
Habitat.— A perennial herb, found in parts of the basins of the Chenab 
and Jhrlum, at 4.000 to 10,000 feet, and in Ladak up to 16,000. 

Meiidne.^" The pounded root is applied to abscesses, and is exported 
to the plains ** (Stewart). 

[Vol. II., 944: Urticacia, 
SolenOStigma Wiffhtii, Bi, ; see Celtis Wightil, Planch. ; 

SotnEi see Ephedimt Linn,; Gnbtacba; Vol. HI., 246. 
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SONCHUS, Linn.; Gem. PI., II., s^S. 

[ i/42, CoMPOsrriB. 
Sonchus arvensis, Linn./ Fl. Br. Ind., Ill,, 414: Wight, Ic, t. 

Syn. — S.ORIXBMSIS, ^<?;r^.; S. LOMQIFOLIUS, Wall. ; %. WlOHTlANUS» 

Vem,^SakaJe9i hart. Himo. ; Ban-pUang, Bbno. x BWharanqon, San» 
T^L ; Nalla (apeia, ( /• ), Pa. ; Bkangra, kola bhanzr, aJdMgli tamdku. 

References.— ^<,4f5., FL Ind„ Ed. C.B.C, 593 ! Va^i, Hort.. S^. Cal., 

^2 ; Sir W Elliot, Fl. Andkr,, 727 / BaiUn Powell, Pb. Pr.. 3SS i 

GoMeiteer, N.-W, P. IV., Ixxii. ; Jour. AgH.-HorH. Soc. Ind„ XIV.. 6. 

Habitat. - A milky herb, with creeping root-stock, met with throughout 

India, both wild and in cultivated places, scarce in the plains, common in 

the Himdlaya and the Khisia mountains up to 8.000 feet. 

Medidne.— Amone the Santals the root is given in jaundice {Rev. A. 
Campbell). In the Panj^ this plant is credit^ with similar medicinal 
properties to those of Lactuca scariola (see Vol. IV., 578). 

Podder.--Cattle are fond of every part of the plant, which, on being 
wounded, discharges a milky juice. This thickens into a substance 
resembling opium {Roxburgh). 

S. Oleraceus, Linn.; Fl, Br. Ind., III., 414: Wight, Ic, t. a 41. 
Milk Thistle. 
Syn.— S. ciLiATus, Umk. ,- S. Roylbanus, Wall. 
Vtm.^Titaliya, Patna : Dodak, Pb. ; RatrifUa, Tel. 
References.— DC, Prod., VII., 184 ; Voigt, Hori. Sub. Col., dsa / Ste- 
wart, Pb. Pl.t 130 ; Year-Book Pharm., 1876. 23o ; Irvine^ Mai. Med. 
Patna, ti7j Gaaetteer, N.-W. P., IV., Ixxiii. ; Agri.-HorH. Soc. Ind. 
Joum., XIV., 6. 
Habitat.— An annual weed, found in fields and cultivated places 
throughout India, ascendmg to 8,000 feet in the Himalaya. It is found 
wild or introduced in all temperate and many tropical countries. 

Medicine. — The root and leaves are used by tl\^ Natives of Bengal 
in infusion as a tonic and febrifuge (Irvine), The ancients and European 
herbalists of the middle ages valued this plant highly as a galactagogue 
and in diseases of the liver. 

Food and Fodder.— The Kashmiris are said to use it as a vegetable 
(Stewart). Cattle are very fond of it. 

SONNERATIA, Linn./.; Gen. PL, I., 7S4. 

[ /. 340. / Lythracea. 
Sonneratia acida, Linn./. ; Fl. Br. Ind., II., s79i Wight, Ic, 

Syn. — Rhizophora casbolaeis, s^inn.; Aublbtia casbolaeis, Gartn. 
Vem. — Orcha, arckakd, Bbno. ; Sundari gnud, Ueiya / Ta-bu, tai-^nuf 

BuRM. ; Gedde-kUlala, Sing. 
References.— ^0jpd., Fl. Ind., Ed. C.B.C., 40s i Brandts. For. Fl., 242 f 
Kurn, For. Fl. Burm, I., $26 ; Gamble, Man. Timb.. 20$ / Dalm. & Gibs., 
Bomb. Fl., 08 ; Mason, Burma & Its People, $34, 74^ : Murray, PI. dt 
Drugs ofSind, /^ ; Drurv, U. PI., 3pQ ; Usboa, 0. PI. Bomb., 80, 
8t:GaMetteers '.—Bombay, XV., 434: W. W. Hunter^ Orissa, II., 176 (app. 
VI.) f Ind. Forester, VI., 124 ; Vlll., 40T ; AgH.-HorH. Soc'. Ind., Trans., 
VII., 60 ! Rkeede, Hort. Mai., III^ t. 40 ; Rumph., Amb., III., t. 74- 
Habitat. — A small evergreen tree, met with in the tidal creeks and lit- 
toral forests of India, Burma, and the "Andamans. It is distributed to Java 
and Siam. 

Medicine. — The fruit is used as a poultice in sprains and swellings. 
The fermented juice of the fruit is said to be useful in arresting hcem- 
orrhage. 
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FODDER. 

?377 



Food.~In the Sundaibuns the acid-bitter fruit is eaten. It is also 
used as a condiment by the Malays. 

Stmctnre of the Wood*— Grey, soft, even*grained. Wdght 31ft per 
cubic foot. 

Domestic.— A kind of silkworm feeds upon the leaves. The wood is 
said by Beddonie to be used for modds. It is largely employed as 
fud, and in Ceylon and Sind is used as a substitute for coal on coasting 
and river steam boats, a purpose for which it is said to answer better than 
any other kind of wood. 

Sonneratia apetala, Ham. ; Fl. Br. Ind., II., ^79- 

Vtm.^Keowra, Bbng. / Khirwd* Uriva ; Kam'ha^la, BURM. 
References.— ^o«* m. Ind,, Ed, C.B.C., 40s ; Xurm, For, Fl. Burm., 

/.» 5^ ; Gamble, Man. Timb., 205 ; Mason, Burtaa & Its People, 420, 

74"^ ; Lisboa, U. PI. Bomb., So; W. W. Hunter, Orissa, i7S {app. VI.) ; 

Ind, Forester /., 8 : Agri.-Horti. Soc. Ind. Trans,, VII., 60 ; Jour., 

IX „ iSd) i. 2, S7^ 

Habitat— A moderately-sized tree, met with in the tidal creeks of 
Bengal, in the Deccan Peninsula as far as the Konkan, and in Burma. 

Food.- The sub-acid green muiT is used in Burma in curries. 

Stmctm^ of the Wood.— Sapwood grey, heartwood reddish-brown, 
moderately hard. Weight 44ft per cubic foot. 

Domestic. — The wood is used for house-building and as plank'ng for 
packing cases. It is not much valued. 

SOPHORA, Linn.; Gen. PL, /., 555. 

A genus of trees or shnibs belonginflr to the Natural Order Lbguiiino&c, . 
and comprising above twenty species, widely distribntad in warm countries. 
Ten species are indigenous to India, none of whidi are of much economic value, 
but it seems possibly that Sophora japonica^ a valuable tree the timber of 
which is used in Japan for many domestic uses and whose flower-buds form 
the principal source of the Chinese yellow dye, may be acclimatised in some 
parts of India. 

Sophora alopecuroideSi Linn. ; Fl. Br. Ind., II., 2 so ; Lkgum INOSA. 

Vtm,^GudM4r4kha, Pushtu . IMSS. 

References.— Z>C., Prodr., II., 96 ; Mr. J. H. Lace, Fl. of Quetta Dist,, 

Habitat.— An undershrub of the temperate regions of Western Tibet, 
Afghdnistan, and Baluchistin. 

Fodder.— The pods are browsed by sheep and goats (Lace)^ 

S. mollis, Graham; Fl. Br. Ind., II., 2S1. 

Thb Himalayan Laburnum. [ Wali. 

Syn.— Edwardsia mollis, Beyle, III., t. 32,/. 2; Sophora Houghiana, 
Vem. — Kin, koken, mdlan, bina, bankeinti, iil4n, tami, britari, iatki, 

Pb. ; Arghawdn, Afgh. 
Rererences.^5/tfvar/, Pb. PL, 68 / Gamble, Man. Timb., 116 ; Brandts, 
For. Fl,, 132; Aitchison, Bot, Afgh. Del. Com,, / GaMetteerst—N.'W. 
P., IV., Ixxi. ; X., 309 ; PanjA, Bannu, 23 ; Dera Ismail Khan, tg ; 
Ind. Forester, V., 179, 184, t86. 

Habitat.— A low spineless shrub of the plains and low hills of North- 
western India from Haz^ra and the Salt Range to Kumion and Nep^, 
ascending to 4,000 feet in altitude. 

Fodder. — Goats browse on it, but it is said to be fatal to other animals 
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Sophora robusta^ Roxh.; seeOnnosia robnsU, Wight; Vol. V., 494. 
SOPUBIA, HamilL: Gen. PL, IL, 970. 

[ PHULARIMiE. 

Sopubia delphinifolia, G. Don.; FL Br. Ind„ IV., 302; ScRO- 
Syn.— Gbrardia dilphinifolia, Linn. ; G, Hbynbana, ^^w/A./Euphka- 

8IA COROMANDBLtANA, Roik* 

Vem.—Dudhdli, Bomb. 

References.— ^ojr*., Fl. Ind., Ed. C.B.C.,491 / DalM. & Gibs., Bomb. Fl., 
i8i; Dymock, Mat. Med., W. Ind.. sSt / Gatetteers >~N.-W. P., /., 
83; IV., Ixxt. / X., 3t4 ; Bombay, XV., 439. 

Habitat.— A handsome, erect, annual herb, found in Banda, Behar, the 
Deccan Peninsula, from the Konkan southwards, and Ceylon. 

Medidiie.---The juice of the plant is applied by field labourers in the 
Deccan to their feet to heal sores caused by exposure to moisture. It is 
astringent and stains the skin at first ydlow and afterwards a black colour 
(Dymock). 

{G. Watt.) 
SORGHUM, Pers.; Gen. PL, III., iijs^ 

A genus of grasses which belongs to the Tribe Andropogonb^. It em- 
braces one or two of the most important millets, as, for example, the 7udr of 
Indian agriculture— a cereal which, after rice, is perhaps the most valuable single 
article of food in this country. If Bengal (the great nce-eating province) be left 
out of consideration. Judr takes the fvrst place as the staple of Indian diet, and 
ranks a long w^ before wheat, barley, or Indian corn. The millions of the 
population of India live far more on millets and pulses than on rice, wheat, and 
barley. The chief millets are ^udr and Bdjra, but of the former there are 
numerous varieties and races, and even (according to some botanists) several 
species. Some of these are grown because of the sugar contained in their stems, 
others because of their grain, while a third class maybe said to be cultivated 
exclusively as green fodder for cattle. 

Dr. Roxburgh, at the beginning of thi^ century, referred the Indian forms to 
^^^21^^^ * 1 <*«scribed five species under the section now isolated as the genus 
>OROHUii, namely, A. bicolor, Roxb., A. Sobohum, Roxb., A. cbrnijus, Roxb., 
A^CCHARATUS, Roxb., and A. laxus, Linn. Hackel, the most recent author 
Who has wntten on this subject, has returned these and many other forms to the 
genus Andropooon and treated them as cultivated states of one common species 
""°^*P^ ®*°«^ name for the series, vig., Andropogon Arondinaceus, Scop.{»\. 

HALEPBNSIS, ij^^A., HOLCUS HALEPENSIS, Linn*^ SORGHUM HALEPENSB, Pers.). 

• ^^ *?^"i **,?«yond the scope of this work to deal with purely botanical problems, 
qZ^o.T^'^**'* advisability or otherwise of HackePs reduction of the genus 
^i-^ "rr "*^ ^ ^^^^ 'oto further. But the probability of all the cultivated 
i^^ u"^ ^"j.^jn^ties or races of one specics.--and that a plentiful wild plant in 
Vlf '""^!? <*«tinctly practical significance. The following may be given as the 
chief vaneties recognised by Hackel :— 

e_ u V***- !•# saocharatuB, Kcemick. 

dyiL-^HoLCUs sACCHARATus, Linn. ; H. DocHNA, FoTsk. ; Sorghum 

SACCHARATUS Pers., non Roxb.; Andropogon saccharatus, Pers., non 

Roxb. 

This form is aud to be extensively grown in Africa and America, the plant of the 

former country being the Impkee (SvN.— S. Capfrorum, Kunth.), and o! the latter 

the Sorgho, wnich is mainly cultivated on account of sugar, but the grain and straw 

are also of great value. 

_, . . , ^ Vap. 11.^ teehnlehus, Kaernick. 

This is spoken of as a form with lax inflorescence, having long branches. It is ex- 
tensivdv cultivated m the Mediterranean regions and in North Amertea. It is the 
plant chiefly used for brooms. ( Conf. with p, 295.) 
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Var. IIIm TolgmFls, Ptrs. 

Syil.~HOLCUS SOROHUM, £fnil./ SOKGHUM VUI GARB, />^5. ; AkDROPO- 

GON Sorghum, Roxb, 
This is said to have a more or \tas crowded obovate panide of generaUy pale- 
coloured spikdets. Under this Hackel mentions three sub-varieties :— typicus, with 
yellowish spilcelets ; ^rrHiops, with blackish or reddish spikelets; and japonicus, 
with whitish spikelets, but larg^er and broader than in typicos. The figure 15 in 
Professor Ohurch's Food Grains of India may be taken to represent the type 
form of this plant;--an erect, elongated panicle built up of compact racemose spikes, 
which, in theu- ultimate sections, appear almost sessile. 

Var. IV., nlgar, Kunih, 

This is said to differ chiefly from vulgaris in the darker colour of the inflore- 
scence and grain. 

Var. v., earnuus, Kcnnich, 
Sym— HOLCUS cbrnuus, Ard, ; S. CBRNUUM, Host., also Rfick, It,, t. 80, 
f. 4fi6f A. CBRNUUS, Roxb. ; A. cbrnuus, Kuntk. ; S. bicolor, Willd. 

This is said to be very much like vulgaris, except that the stalk of the panide 
is thick and rijgidly reflexed, so that the inflorescence becomes nodding. It is reported to 
be cultivated in Africa, Egypt, Portugal, Greece, Asia Minor, Persia, India, etc. In one 
part of his work Hackel speaks of this as grown in the higher mountainous parts of 
India. That remark is probably in allusion to Roxburgh's Manipur habitat, but, in 
another page, Hackel quotes Wallich's No. 8777 I^» s^ &<> example of cbrnuus — 
a spedmen which was collected on the plains of the North- West Provinces, namely, at 
Allahabad. Duthie & Fuller's Plate VI. {Field and Garden Crop*) as near as 
possible represents the plant which it b here accepted as that denoted by Hackel. 

Var. VL, Doppha* ForsM. 
Sjn.— HOLCUS DURRHA, Forsk. 

This is an African, Egyptian, Abyssinian, and Persian form, which has a very 
crowded panicle. It is, says Hackel, one^of the most important artides of food in 
Africa. 

Var. VIL, RoxbnrgliU, Hackel. 
Syn.— A. SACCHARATUS, Roxb., non Pors. ( ? A. BicoLOR, Roxb.), 

This is a remarkable form, with long, pointed, very han7 spikelets, and a wide- 
snreading inSorescence. each division of which is borne on a long naked pedunde or 
wS^ The reader will find that a white and ared«rained form ofthe plant, recognised 
Mr^able to this place, are described bdow— the equivalents of A. saccharatus, 
Roxb. and A. bicolor, Roxb. Hackel refers to certain African (Niger) sheets of 
this piaiit, which the writer has had the pleasure of consulting at the Royal Herbarium, 
KewT These have an undoubted affinity to S. halbpbnsb, so that, if Hackel's re- 
duction of all the cultivated forms to that spedes, be not considered desirable (by future 
investigator), it seems likely that in this one instance, at all events, his views may be up- 
pbeld* But, many years ago, 8lf Wlllfam Hooker arrived at the same opinion (see 
FUfra Nigirtiana, p. S74>- " This is certainly," says Sir William, "the species so 
widdy diffused in Africa, which goes by the name of S. saccharatum, but I have 
much doubt whether it be more than a large variety of S. halbpensb. It grows to 
the height of 6 or 8 feet, with very ample spreading panicles ; . . . The Nun sped- 
mens from the inundated banks of the river, are still more luxuriant, and their large 
spikeiets, about 4 lines long, clothed with red-brown hairs, give them a very rich aspect. 
Several varieties of the S. vulgare, Linn., are generally cultivated in Guinea, as well 
as the S. saccharatum." The peculiarity of the hairs on the long pointed spikdets 
(which form a lax inflorescence), are perhaps the most distinctive characteristics of this 
plant. It would seem likely that Figure 16 in Professor Ohurch's Food Grains of 
India is intended to represent one en the numerous forms of Roxburghii, but for the 
fact that the spikelets are too rounded and apparently glabrous. In some respects 
the description given by Roxburgh of his A. bicolor agrees more nearly with 
S halbpbnsb {var. Roxburghii) than with S. vulgarb. The writer luis ex- 
perienced some difficulty in finally dedding this point. A. bicolor, Roxb., has, 
from the description, the lax verticdled inflorescence of this form. Roxburgh lays 
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stress on the value of the number of valves (or glumes) in the hermaphrodite and 
neuter flowers, in the distinction of the various species of this genus. A. SOROHUM , 
Roxb, (#^., Sorghum vulgare), has three valves to the neuter flowers, while those 
of A. BicoLOK and A. saccharatus like the wild species S. halepensis) have 
only one or two. The inflorescence of these two forms is also very similar, 90 that 
it is probable A. bicolor should be reg^arded as the red or dark-coloured form, while 
RoxBURGHii (#.^., A. saccharatus) is the white state of the cultivated series here 
dealt with. 

The reader will And furtiier particulars bdow regarding A. saccharatus, Roxb., 
as met with in India. The chief object of the present chapter is to exhibit the views 
held by Hackel, on the varieties of this important group of millets. In conclusion, 
therefore, it need only be added that Hackel mentions three other forms even more 
obscurely defined than those given above. 

These are Wightii— met with in South India; OLOBOSUS->a Serampore (Cal- 
cutta) plant, described by Voigt as having almost orbicular blunt spikelets; and 
MiLiiPORMis— a Bengal plant with small spikelets, white and very hairy, specially 
around the margins m the glumes. The sheets of what may be this last plant (in the 
Kew Herbarium), have, however, exceptionallv large spikelets, so that not only regarding 
these three plants has the writer experienced the greatest possible difficulty in recog 
nising Hackel's forms, but he is by no means certain that he can distinguish more 
than three, if notrather only two, vim,, vulgaris, saccharatus, and Roxburohii, 
the last two being very probably only different cultivations from S. HALRPENSE. 
It is quite likely, however, that all the forms may, as Hackel thinks, have to be regarded 
as varieties and races of one species, and that a plentiful wild plant in India and Africa, 
the gnuns of which in both countries are, in times of scarcity, regularly collected as 
an article of food. The late Mr. Bentham in his review of Targioni-Toz-ZeitPe 
Historical Notes on Cultivated Plants, advanced the opinion that all the cultivated 
forms of Sorghum would have to be regarded as derived from S. halbpense. The 
form which approaches nearest to S. halbpense is the Indian cultivated plant which 
Roxburgh doubtfully assigned to HOLOCUS saccharatus, Linn, In part sup- 
port of there bein^ possibly two spedes, however, the fact may be mentioned that agricul- 
turally there are m India two crops of this mUlet, and many forms which the Natives 
readily recognise as bdon^ring to the one or the other crop. It would thus seem that 
India has as strong a daim as Africa to being regarded as the home of certain of the 
cultivated forms of this millet. DeOandolle assigns the whole series to Africa. 



Sorghum bicolor, Willd,; Graminka 

Syn.— HoLCUS bicolor, Unn,? ; Anoropogon bicolor. Kunth., Non 
Roxb, ; (according to Hackel, in DC, Monog, Phan, VI., $19); A. cbr. 
Nuus, Roxb.! A. LAXUS, Linn, (according to Sir W. Elliot). 

Vera.— ATtf Af m^icha f, Hllo-debdhior, ded 4n, Bbno. ; Sundia (Broach, 
accordtog to Oalzell & Qibson), Bomb. ; Gaddi janumu (according to 
Elliot), Tsl. 

Referenoes. -Roxb., PL Ind:, Sd. C.B.C, 90^1 ; Birdwood, Bomb. Pr., 
it 3, 113; Sir W. Bllioi, Ft. Andkr., $6: also in Trans, Boi. Soc,, VIL, 
982-28$ ; Bomb. GaM,, IL, 404 / Agri.-Hort. Soe. Ind.x^Trans, {RoyU), 
VIII,, 96. 



Habitat.— Accofdine' to Roxburgh Andropogon cemitti'(a variety of 
Sorgfaam) is " cultivated by the inhabitants of Maniptir, Kiink6, and other 
mountainous districts immediately east of Bengal ." Hackel, ^o places it in 
his variety cenniiis^roentions one A Wal lich'a plants as representing this form, 
the specimen alluded to having been collected at Allahabad. It is thus 

frobable that the form here indicated is in reality cultivated throughout 
ndia. The only character mentioned by Hackel that would seem to 
isolate it from the other states of ▼nlgaria is the fact thdt the inflorescence 
is reflexed. Roxburgh, on the other hand, says that the grain is milky 
white ; that the stems branch freely from the root ; that the lower joints 
throw out copiously verticils of roots (if the plant be suffered to remam for 



SORGHUM 
bicolor. 



Conf. with 
chapter on 
Roxhurghiit 
p, 281, also 

under 
Bombay 

P' 3t2. 



Conf, with 

Sir Hooker's 

opinion pp, 

278, 280. 



Two erops. 

Conf, mth 

pp, aSi, 283, 

29', 293, 296, 

308, 309, 310, 

3ti, 312, 313$ 

3*4' 

23IB9 

2390 



s. 



2390 



Digitized by 



Google 



38o 



Dictionary of the Economic 



SORGHUM 
halepense. 



Sp«det of Fodder Grass 



2301 



Hooker k alto 
Bantham 
held same 
_ oplnloii, 

Conf, triih pp. 
snB, 279* 

^302 



FOOD Ik 
^FOPDBB. 

Conf, wiih pp, 
^7.^4p304s 
3o5» 306. sog. 
Sir* 
Grain. 

3393 
9394 



more than one year on the soil) i that the panicles are large, oval on more 
slender branches than in ▼olgaris, *' but in such as terminate the priroaiy 
stems, the form is obscure, from the droopin^^ habit of their branches ^'^ 
that the awn is so small and short as to oe nid within the glume ; and 
that the neuter flowers are very minute^ and consist of only one or two 
slender villous calvcine ^umes. 

This seems to be nouiing more than a white-erained state of S. Tiilgafe 
with a rather dense and heavy head of fruits whioi, by its weight more than 
anything else, frequently tends to droof>. If this be so, it is fairly frequent 
throughout India. The name bicoloTy if justified by bang the oldest, is 
probably the least appropriate. Roxburgh's bicolor is very generally 
recognised as a dark two-coloured grain, quite distinct from the variety hen 
dealt with. {Com/, with the remarks under S. halepense and the section 
on Bombay S. Trngare). 

Sir Walter Elliot, in a very able paper {Trans. Bai. Soc., VII., p. 284)9 
discusses the seven chief forms of Sorghum, recognised by Kuntti, v£»., 
Andropogon Sorghnniy Brat., A. niger, Kunth., A. cemons, Roxb., A, bico- 
lor, Roxb., A. mbens, Kuntfu, A. sacchsratus, Roxb., and A. caffiromniy 
Kunih., as forming a series of cultivated races which, if they might not be 
viewed as referable to one species, at most but constitute two species 
represented by S. ▼nlgare, Pert., and S. saccbaratnm, Ptrs, He thus held 
very nearly the same view as Hackel has recently advanced. In his Flora 
Andrica, however. Sir Walter places A. Uzus, Roxb., as a synonym for 
A. cemuns, Roxb,, but modem writers (and apparently correctly) give 
A. lazns as a synonym for S. halepense. Royls,m a paper on " Com and 
Pasture Grasses of India,'* says, •* A. cemuns is a distinct species." 
Dalzell & Gibson describe, under the name Helens cemnns, a Bombay 
cultivated Sorghnm, which the writer is disposed to transfer to A. saccbAnt* 
tns, Roxb. (A. vnlgare var. Roxbnrghii, Hackel). The above is briefly the 
chief notices that exist, in Indian works, of the plant under consideration. As 
already stated it possesses very little claim to being viewed as anything 
more than a race of S vnlgare, but is apparently .a very prolific plant, 
especially if fodder be the object aimed at. 

Food and Fodder —The grain appears to be the chief form of judr 
grown by the hill tribes on the eastern frontier of India. Cattle are said 
to be very fond of the fodder, and, from its manifesting a power to survive 
fcr more than one year and to branch freely from the ground, cemnns is 
perhaps, better suited than any other form for the purpose of fodder. 

Sorg^hum halepensey P^rs. ; Duthie^ Fodder Grasses of N. Ind., 40, 
In the United States it is known as Johnson grass, Cuba grass. 
Mean's grass. 

Sjn.^HoLCU8 HALBPBN8I8, Linn.f Andropooon halbpbnsis, Sihih. 
A. LAXUS, Raxb.; A. sorghum, Biot., var halbpbnsis (according to 
Hacksl) ; Sorghum oioantbum, Edgem.^ 

Vera.- Bari, Hind.: KdldtmAckOf Bbno.; Galla j'dri, Padda jalla gudi 
(ChXnda), C. p. ; Bdjra, harru, bara (Banda), Bundbl. / Burn, riBkon, 
da, Bhabar.; Bikhonda, Kumaon; Brahdm, Kashmir t Bard, barwa, 
hrahdm, Pb. ; Barua, Pushtu ; Bowdri, Mbrwara; Kartdl, (Bbrar) 
Deccan; Gaddijan^, Tel 



References.- /?oxA.. FL Ind., Ed, CB.C, gr ; Stewart, Pb. PL, 262; 




Fdnjab {Karnat), 19 / {Hoskiarpur), 14. 
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Habitat. — A tall, perennial g^ass, with creeping rhizomes and numerous 
suckers. Common all over India in cultivated and uncultivated ground. 
Roxburgh says, it (A. laznt) grows in hedges, on banks of water-courses, 
and on land that has lately been cultivated. Atkinson alludes to its 
occurring wild in Bhabar. Ainslie says that in Rajmahal (according to 
Hamilton) a kind of bread, which is very palatable, is made of three seeds 
junerah, butah, and bura. He affirms that the first of these b Sorghum 
saccharatum, the second Zea Maya, and the third Peimisetum typhoideum. 
As having a possible bearing on the origin of the chief cultivated millets, 
it majr be pointed out that the name bura is more generally restricted to 
this wild grass, than assigned to the spiked millet (bdjra). This might 
be viewed as giving countenance to the idea of S. halepense having been 
displaced from general use among the aboriginal tribes of India on the 
introduction of better millets from foreign countries. 

The wild form of this plant seems to be characterised by having flat 
leaves with a prominent mid-rib below. The panicle is large and pyra- 
midal, with long naked branches arising more or less in whorls and bear- 
ing secondary panicles, the ultimate divisions being composed of four to 
six pedicellea racemose spikes. Spikelets more or less elongated and 
pointed : hermaphrodite ones sessile, more ovate oblong than the lateral 
pedunculate male spikelets, three-valved and awned : male spikelets pro- 
minently veined especially on the apex, two-valved ; glumes (or valves) 
clothed with long-spreading brownish hairs, especially at the nodes (or 
joints) of the panicle. Gram oblong. 

Food and Fodder.— Tod, in his ' Rajasthan,' mentions that the sbbd 
of this grass is collected, mixed with bdjra flour, and eaten by the 
poorer classes in Bikanir. It is considered a good fodder grass both for 
grazing and for hay, but is held to have injurious effects if eaten when too 
young or when the plants are stunted by drought Thus, Stewart 
remarks " it is at times brows^ by cattle, but I was told in Hazara that 
after eating it they sometimes had fatal head affections." It is largely 
used both as a fodder erassand for hay in the United States and Australia, 
and is much sought ^er by cattle In these countries no mention seems 
to be made of the injurious properties, which in India it is supposed to 
possess. 

Domestic— Native pens are made from the stems. 

Van Roxburghli, J^oxb. ; Flora Indtca, Ed, C.B.C., gr. 

VtnL^Deo-^lhan, Hind.; Tilya, Pb.; ShdlU, sundia. Bomb.; Telia 
ionnat eUvatd dkdn^amu, Tel. 

This has already been indicated as the form described by Roxburgh 
under the name of A. aaccharatua. The characters given for the plant by 
Roxburgh are briefly — Panicles verticelled with ramifications drooping: 
calyx hairy : corolla awnless : hermaphrodite flowers three-valved, neuter 
one-valved. M arg^n of the leaves hispid, the rest smooth with a white nerve 
on the up^er surface. Sheath as long as the panicle when young, afterwards 
the whole is completely bent down from the weight of the seed. The author, 
it will be seen from the remarks below, has provisionally placed A. bicolor, 
Roxb,, as one of the sugar-yielding forms of this vanety. The defini- 
tion given by Roxburgh for that form dififers in no essential feature from 
what has been recorded above as the characters of A. aaccharatua, Roxb. 
(8. lielq>eiiae, var. Rozbttrgfan). 

Roxburgh says the present plant is extensively cultivated over various 
parts of India, during the rainy and cold seasons, upon land which is too 
nigh for rice. It is, he adds, the d$o-dhan (which may, perhaps, be rendered 
GodVgrain), a name which probably points to an ancient cultivation. The 
writer, while admitting below that DaOandole is probably correct in regard- 
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ing certain qualities oi judr as introductions to India, is strongly disposed 
(as already stated) to accept this at least as a purely indigenous plant, 
derived by the cultivation S halepeose. It would seem absurd, in fact, 
to reject the possibility of that plant (which, even in its wild state, is 
regularly resorted to as an article of human food) having been cultivatc^d 
hy the Natives of India long anterior to any possible importation of African 
millets. And the more so since many of tne forms of the cultivated plants, 
here grouped under the name sucifgested for them by Hackel, are dearty 
very closely allied botanically to the wild (indigenous) species. This idea 
obtains still further support from the fact that the millets of this section are, 
by the Indian agriculturists, not only recognised as forming a series dis- 
tinct from the group (which, for convenience of expression, may be desig- 
nated the African Sorghums), but they are grown up^^ ^ different class of 
soils and during a different season ol the year. They are mostly sown 
in Autumn and reaped in early Spring, being thus sub-temperate, like 
wheat and barley (crops grown dunng the same months), white the Afri- 
can Sorghums are sown m Sprinfi^ and reaped in early Autumn. Thus, 
through their continuing; on the field during the hot season, the African 
Sorghums may not incorrectly be characteri^d as tropical plants. Oalzell 
& Uibson identified a cultivated grain (met with in Bombay) as Helens 
cemmis, Roxh. ; but, as already remarked, this was more probably one of 
the forms of Roxbnrghii. These authors tell us that in Western India it is 
known as shdllu (liastem Deccan and Gujarat) and they add, "The 
stalk, as a forage for cattle, is unsurpassed. It contains a great deal of 
saccharine matter and is thus very nutritive. In the Broach Collectorate, the 
shdllu is groyn in the Dejbarra and other districts, under the name suh" 
dia** In the Gazetteers and other modern works shallu is spoken of as 
" the late or rabi variety.'' In the section of this article below devoted to 
the Bombay y^ir cultivation, the reader will discover that in man^ districts 
of Western India the rabi crop of judr is not only far more important 
than the kharif, but that it is the staple article of food with the people. In 
this respect, therefore, Bombay differs essentially from a great part of the 
rest of India. Ellkit, writing of Southern India, speaks of " S. Tolgare as 
the eariy jowari {choUm) and S. saccharatns as the late.*' In the Flora 
Andhrica, he says (pp. 46, 177U that the Mahratta name sdlu is in South 
India often used to denote •* wild rice.*' 

It is, perhaps, unnecessary to quote other passages in this place, in 
support of the contention that it is here desired to make, namdy, that there 
are m India two widely different groups of judri which correspond to the 
t3rpes S. halq>ciiS6 (A. saccharatos, Roxb.,, and S. vnlgare, Pers. Un- 
fortunately, however, this distinction has not been observed by popular 
writers, so that the information on methods of cultivation and seasons of 
sowing and reaping, etc., etc., given below (under Yiilgare^, include the 
crop that should have been here dealt with, as well as that of mlgare 
proper. This being so it is unnecessary, perhaps, to discuss the special 
properties of this series. 

Food and Fodder. —To preserve the uniformity of this article it need, 
therefore, be only said in this place that the orain is of course eaten, but 
that the plant is, in many parts of India, even more highly valued as a 
poDDBR. Like the species or variety next to be dealt w:ith (in alphabetical 
sequence) it branches far more freely than does S. volgare. It therefore 
yields a larger amount of fodder, ana the stems, being charged with sugar, 
they are more greedily eaten by cattle than are those cl the coarser-stemmed 
juari. Hackei remarks that S. saccharatom, Pirs., is by no means the 
form best suited for cultivation as a sugar-producer. Other forms of 
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vnlgare, he says, are quite as rich if not richer in sdgar. It is thus possible 
that were it desired to pursue in India the line of research presently being 
prosecuted in many parts of America, vie.^ to produce sugar from Sorghnm, 
some of the indigenous forms of this plant would be more likely to prove 
successful than the imported stock presently being experimented with. As 
a matter of fact, it would appear sugar has regvdarly been made in India 
from certam forms of Sorghum long before that idea was thought of in 
America or elsewhere. TWe are two chief forms of what may be called 
the indigenous sugar^yielding Sorghum : — a white-seeded (A. saccharatuSy 
Roxb*)f and a red-seeded (A, bicolor, Roxb). Several writers, for exam pie, 
mention the much-famed suc^ar-candy of Bikanfr as being, and as always 
having been, made from Uiese two forms of Sorg^mm. Thus Thakur 
Jainarian Sfngh, in a ktter which appeared in ihe Indian Agriculturist 
{July 13th, 1889), says: — 

'' As far as I have been able to ascertain, tho-e are several varieties of Sorehum 
that are sown in the parts of the country called Hariana, on the border of the Bucanir 
Slate, and is styled ' Alapur loar.* It is of two kinds — one yielding white, and the 
other red^ seed. This is largdy cultivated, and is the sole saccharine produce of those 
parts. You are, perhaps, aware that Bikanir produces the famous crystal-white sugar- 
candy which hsLS no parallel in India. Some years ago I myself cultivated a field of 
Sorgnum. It yidds two crops in one season, and is sown in rows in May, in well- 
roanured ^ound, wbkh requires irrigation till the commencement of the rains. It 
becomes npe for pressing in November. After being cut the shoots come up, and the 
second crop is ready by the befi'inning of February. As far ^ I have been able to 
leam, the cukivation of this Alapur Joar is limitea, and senres only for purposes of 

" ' ' means 



.It appears to be desirable that 
the several Agricultural Departments should experiment witn the plant. 

The suggestion offered above that the red-seeded sugar-yielding Sor- 
ghum of India is A. bicolor, Roxb,, is based purdy on the description 
gfiven by Roxburgh of that form agreeing more nearly with A. saccbara- 
tnt, Roxb., than with any other plant. The writer is confined^ in the 
preparation of the present article, to reviewing the literature that exists, 
supplemented with the study of herbarium specimens. One writer (Agri." 
Hort. Soc. Ind,, XL, Proc, 1859-60) affirms of the imported Imphee that 
** it appears to be the S. bicolor» known by the Natives under the -name of 
Kalo'debdhi^n** The more obscure features of this subject will never, 
however, be cleared up until some officer travels over the length and breadth 
of India in order to study and com(>are the living plants. In conclusion, it 
may be recommended that the Bikanfr sugar-yieklijig Sorghums seem 
more worthy of experimental cultivation at the Government farms than do 
the foreign races presently being tried. In Bombay, occasional mention is 
made of the skdllu form of judr as being used in sugar-making'. The whole 
of the 5Ai//« Sorghums (except perhaps the Imphee and &rgho, which 
have come to be regarded as shdlUi canes) seem to belong to this series, 
and any one of these, by careful cultivation, selection, etc., might be deve- 
loped mto a rich sugar-yielding plant {Conf. with the remarks in the 
Bombay section of Sorgfaum vnlgate below, p^. 31 2^$). 

Sorffhuni saccharatum, Pers, 

Broom Corn or Chinese Sugarcane; Imphee and Sorgho; 
the Planter's Friend, etc. 
Syn. — HoLcus saccharatus, iUnfi.; Anoropogon Sorghum, Brot., 
var, saccharatus, in (ffackel Monogr,); A. saccharatus, Kunth, non 

Roxb. / S. KAFFRARIUM, Kuftth, 

NOTB. — ^The reader will observe that although to the Agriculturist the Imphee and 
Sorgho a-e different things, they most be viewed as races of one plant. They do not 
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differ from each other to so great an extent as is observable in the Indian forms ot 
this plant. Indeed, it is highly probable that A. SacchanitiiSy RoaOi,, and HolCDS 
sacchanitllS, Linn,^ may have to be treated as one and the same, the former being 
the Indian, and the latter the African, cultivated races of the wild species S. halepense. 
The Natives of India do not regard the imported plants as anything more than forms 
of their rahi crop dijudr. Accordingly, the vernacular names mentioned below are 
in reality those of Sors^um lialq>eiise9 vat* Roxbors^, ^^ ^ha classiBcation here 
adopted. Indeed, the writer has followed the usual course of separating Imphee and 
Sorgho, from the correspondinsr Indian forms, more with the view d isolating the 
exotic stock than from any belid that they are botanically distinct. 

Vem,—Deo^hanf Hind.; Skdli, Dbccan; Dethdhdn, Bomb.; Soli, 

Mar.; Ttlla jonna, tUvaiddkdnyamu, Til.; Pyoung, Burm.; Kao^ 

liang, Chinese. 
References.— Z>C., OHg. Cult, PI., 382 f Mason, Burma & lis PeobU, 

476, 8 17 ; U, C. Dutt, Mai, Med. Hindus, 296 ; Sorgho and Impkee, 

H. S. Olcoii, i8s7; Birdwood, Bomb. Prod., 109; Baden-Powell, Pb. Pr., 

230, 237 

Man, li 

273; Bxj 

70; {188 

ll885^e^ 

(1884), . 

xxmi., X 

4,19: A 
Abb., iix 
XT.. 202, 
XII,, Pr 
U87(5), 2 
1890; Ir> 
on sorgh 

cial correspondence from 1871 io i8gi, " 

Habitat— Indigenous probably to the east coast of Africa, but culti- 
vated nearly over the whole world, having a distribution very similar to 
wheat Certain forms are grown for fodder, others for grain 5 but the chief 
interest in the plant may be said to centre in the American experiments, 
to develope from this stock a semi-temperate sugar-yielding cane. 
, Both Sorgho and Imphee are being experimentally grown in India with 
indifferent results. 

Races of Sorgho and Imphee.— For the purpose of this work it is almost 
sufficient to sa v that under the two forms indicated above an extensive series 
of races have been developed, each having properties claimed to be more 
valuable than those possessed by all the others. In few subjects of agricul- 
' tural enterprise, in fact, has so much attention been given with less results 
than to the present. At one time it was thought that the sugar-cane plant- 
ers of the West Indies would find themselves beaten by American skill and 
ingenuity. But already indications are not wanting that the hopes of suc- 
cess with Sorgfanm as a sugar plant were sanguine in the extreme. Mr. 
Wray, in a paper oh Imphee, describes sixteen different forms, but in the 
various reports that have appeared, especially in connection with the De- 
partment of Agriculture in America, from about the year i879» descriptions 
and figures of a far larger number have been publisned. For information 
regarding these the reader should consult the library of technical works 
that exist 

History. — The cultivation of Soreho in India dates back only to the 
year 1858, when seed was obtained by the Madras Government from 
America. America had obtained its supply from France, which, in its turn, 
had got seed from China in the year 1051. hence the name of Chinese 
Sugar-cane. The Madras Government also procured, about the same time, a 
supply of Imphee seed from the Cape of Good Hope. The seed thus secured 
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was distributed all over India for experiment, so as to determine the value of 
Sorgho. In the yournalofthe Agri, and Hort. Soc,(XI.,pf, gg7, x86i) will be 
found the results of the! efforts put forth and the various opinions held regard- 
ing this^crop. Experiments were tried at Moorshedabad, Backergunge, 
Champarun, Midnapur, Rajshaye, Beerbhoom, Rungpore, Baraset, Dacca, 
Sarun, Nuddea, Behar, Bancoorah, Mymensingh, Tirhoot, Patna, Shah- 
abad, Pumeah, Jessore, Bo^rah, Maldah, Burdwan, etc^ etc., which, from 
various causes, were attended by onl y parti al success or complete failure. For 
some time after this the cereal fell into complete disuse, with the exception 
of experiments made by Government, the general opinion being that, as 
far as the production of sugar was concerned, it was not equal to the indi- 
genous sugar-canes, although a use might be found for it as a forage 
plant. The next that is heard of Chinese Sorgho was in 1870, when the 
results of experiments with it, at the Sydapet l^xperi mental Farms, Madras, 
were made known. The following year Oolonel Boddam, who had been 
sent on a special mission to Mysore, drew public attention to Sorgho as a 
forage crop, enumerating amongst its advantages *' that the crop is not 
cut all at once, but as the plant sends out successively a series of six to 
eight canes, these should be cut successively when the flower expands, so 
that yovL can obtain a Quantity of green food spread over several weeks ; 
and It is, when cut in tnis manner, that the enormous weight of fodder is 
realised ; whereas with jawari, the stalk is cut down once and there is an 
end of it." Since then very favourable accounts have from time to time 
been given by individual cultivators, and various attempts have been made 
to introduce Sore^ho as a staple product throughout India. Still it may be 
said that, with the exception of experiments conducted at the various Gov- 
ernment farms, little advance in the extended cultivation of Sorgho for 
the last thirty years at least, has taken place. As will be shown under Cul- 
tivation it occupies a mid position between that of a saccharin producer 
and a fodder grass, not commg up in either condition to equal other plants. 

Oil.— In several of the American reports mention is made of a vege- 
table wax which may be collected from the leaves of this plant. It does 
not, however, appear that that substance is of any practical value. 

Dye. — The sbbd contains a colouring matter, which has beai used as a 
dye. Dr. Henri Erni, Chemist (Dept of Agri., U. S ) in 1804, isolated 
the dye and ^ave particulars of its tinctorial value. He mentions that the 
seeds, boiled m vin^ar with a little sulphuric acid, yield a deep orange 
colour. He employed dilute chloride of tin as the mordant applied after 
the colour. Cotton and silk took a red colour and wool a beautiful purple. 
The shades of colour might, he adds, be modified to anv extent by the use 
of other mordants. Cotton showed the least affinity and wool the strongest 
for Sorgfanm dye. From the stalks can also be extracted the.same dye in 
the following manner : — '' The pressed canes are left to ferment in heaps 
until the colour chanees to a ned or reddish brown. They are then cut 
up, dried, and washed. The colour is extracted by a weak dye of caustic 
potash. By neutralising the alkaline solution by a weak solution of oil of 
vitriol, the colour falls in the form of red flakes, which are easily soluble in 
alcohol, alkalies, and diluted acids {Report of the Commissioner of Agri. 
for ike year 1862, p. £3$)- 

Fibre.— In Illinois, United States, 1862, two mills had been established 
for the sole purpose of manufacturing paper from these canes. Crushed 
canes have also been used for fuel and manure (F, G, Wigley). 

Food and Fodder.— Of all the uses to which this plant may be put, 
that of growing it as a forage crop will probably be found the most im- 
portant. Almost all parts of the plant are consumed by cattle. Either in 
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the dry or green state the lbavbs and stalks are readily eaten ; while the 
GRAIN can bs given to poultry, pigs, horses, etc. Mr. F. Q. W^ely {Note on 
Sorgho) says that the seed furnishes a " very good flour, which makes 
excellent bread. This flour, however, has a violet tint running through 
it, which conies from the hull of the seed, and this is the principal reason 
why Sorgho bread, although said to be very palatable, is not popular. 
Bread and cakes, made from this flour in the United States, have been 
pronounced to be second only to those from wheat flour. The seeds of 
oorgho contain a starch of ^ood quality. This starch, however, unless its 
extraction from the seed is very carefully performed, is always more or 
less tinged with the colouring matter which aix>unds in the seed.'' The 
flesh and even the bones of animals fed on this grain are said to be stained 
by the colouring matter which occurs everywhere - in the grain, stems, 
leaves, etc It does not seem likely, therefore, that a plant with such an 
objection to it is likely to readily displace the num^ous allied India forms, 
which, while being equally nutritious, do not, as a rule, possess this objec- 
tionable property. Some idea of the extent of the cultivation, however, of 
Sorgho and Imphee in America may be learned from the fact that in 1885 
6oo,oooft of sugar were manufactured from the sugar-yielding forms of this 
plant. The difficulty in crystallizing the sugar was fdt to be very serious 
tor some time, but this was duly overcome. But nearly every report that 
has as yet appeared, alludes to the acid nature of the saccharine juice and 
to the low percentage of crystal lizable sugar that it contains. In fact it 
may be said that the almost universal opinion seems to be that it possesses 
no advantage over sugar-cane« 

CULTIVATION. 

Sorgho and Imphee have been introduced into India, and are now 
to some extent cultivated in every province. The information avail- 
able regarding the success or otherwise of this new crop chiefly exists 
in the Annual Reports of the Government Experimental Farms and in 
official correspondence. The leading facts which had been brought to 
light up to 1877 were thrown into the ft»rm of a Nott on Sorgho drawn up 
by Mr. F. Q. Wigley, and published by the Revenue and Agricultural 
Department of the Government of India. It does not seem necessary to 
re-publish the facts there set forth, even although the material which has 
since appeared is of a more fragmentary or spasmodic character. Soi^ho 
and Imphee cultivation have attained importance alone in America— if 
China and Africa be for the moment left out of consideration. In India 
interest in these crops cannot be said to have passed beyond the experi- 
mental stage. In America (especially in the United States) the most ad- 
vanced chemical and agricultural methods and appliances have been 
brought to bear on the endeavour to mature and perfect the industry to 
take the place, if possible, of sugar-cane. The conclusions arrived at may 
be said briefly to be that, if grown primarily for the juice, the yield is infen- 
or in quality to that of cane. The syrup is often distinctly acid, while the 
difficulty to prepare crystalline sugar from it is greater than with the lime- 
honoured cane. 

As a fodder plant it may be said that it is never likely to successfully 
contest the field with the fodder varieties oi juar. The liability to disease 
and pests is very much greater than with the indigenous stock of India, and, 
when grown for both grain and fodder, no form of Sorgho or Imphee can 
be compared with the crops already in India. It is commonly held that 
Sorgho or Imphee are stronger and more prolific than any of the Indian 
plants, and may be ratoonedfreely, that is, made to yield several flushes of 
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fodder of! the same root. Through cultivation of juar, primarily as a erain 
crop (fodder being but a by-product so to speak), the Indian forms nave 
mostly lost the power of branching freely. But many of the Indian races are 
quite as prolific as Sorgho, and they are even regularly ratooned. All that 
seems necessary to pr(^uce a form that would meet the wishes of those 
who have called out the loudest for Sorgho, would be a more careful studv 
of the Indian plants, with selection and adaptation to the purpose desired. 
The further argument that Sorgho comes into season when judr is not 
available, can be urged only in such tracts of India as possess at present 
but one crop of juar. From the remarks, which will be tound below, some 
provinces, such as Bombay, have regularly two crops pi judr or even a 
third, so that in India during no season need the cultivators be without 
fresh judr fodder. 

The following selection from the papers consulted by the writer is in- 
tended to exhibit the chief ideas brought out, but is not a comprehensive 
review of all the reports that have recently appeared on Sorgho and 
Imphee :— 

North- West Provinces and Ottdh.~The reports of the Department of 
Agriculture, which have appeared within the past decade, have contained 
numerous passages on the experiments performed at the Cawnpore Experi- 
mental Farm and elsewhere to acclimatize the better qualities of Imphee 
and Sorgho. At first these were framed in the language of high expect- 
ancy, but gradually less and less interest was manifesto. The following 
passage from the report of 1882 gives briefly the chief arguments that 
have been advanced in favour of this crop :— 

" Perhaps the most important of the experiments with products were those with 
different kinds of Sorgo. Even in America the exact value of this plant as a sugar- 
producer has not been finally determined, but its great agricultural importance is 
widely recognized. It has three Sfreat advantages over the cane — in yielding a grain 
fit for human consumption : excellent fodder for cattle; and in taking up the land for 
four months only instead 01 a whole year. In addition to this, it requires hardly any 
manure and no irrigation. Of three varieties tried, the amber and the red, while they 
yielded a rather less proportion of juice and gur to the whole plant than sugarcane, 
were not inferior to it in the proportion to the cleaned canes. The gur, though not 
yielding so larre a proportion of^ crystal as ordinary syxpa and possessing a peculiar 
acidity, was well- flavoured and commanded a higher price in the market. For eating 
and various manufacturing purposes it appears to have a good future. " 

It is, perhaps, unnecessary to furnish other passages. In none of the 
more recent reports has anything been announced that would warrant 
the opinion that the subject has l^n advanced beyond the experimental 
stage. 

Central Provinces. —The reports from the Experimental Farm, Nag- 
pore, for the years 1883-84 and 1885-86, are as follows : — 

'* The cultivation of Sorgho for sugar, 1 am sorry to say, resulted in failure. Some 
excellent American Sorgho seed was received from the Government of India, which 
gave a reallv splendid crop of stalks^ but the proper time for crushing it was allowed to 
pass, and when the preparations for sugar>making were ready, only the smaller after- 
shoots were sufficiently juicy to be worth pressing, and a very large proportion of these 
were diseased. In consequence no sjmip could be manufactured which could compare 
in an^ way with that 1 saw later at the Cawnpore Farm, although boiling was carried 
on with the Cook's evaporator, which proved so successful at Cawnpore, and under the 
direction of a trained Cawnpore man whose services were tent me. A fresh trial will 
be made duriaj^ the current year, for, if Sorgho can be readily made to yield an eatable 
sugar, it promises to be of real importance in the agriculture of these provinces, where 
irr^tion is, as a rule, so difficult to provide, and the sugarcane is so sparsely grown in 
consequence (1883^4, p, 5). ** ** Seed was obUined from the Cawnpore Farm and sown 
on a small area. The plants came up well. After a g[rowth of 3} months when the 
teed had matured, the crop was cut and stalks being stripped and topped were crushed 
for sugar in an iron roller sugar-mill. The juice was boiled in the American (Cook's) 
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evaporator, and syrup of a very jfair quality was obtained. But it was found 
sible to make it crystallue. " 

Bombay and Sind.— One of the earliest notices of Sorgho and Imphee 
(in this Presidency) is that given in the SaUra Gazetteer ( Vol^ XIX., 168)^ 
where mention is made of the attempt in i860 to introduce Sorgho and 
Imphee. Interest in the subject appears, however, to have died out until 
aroused once more by the experiments conducted at the experimental 
farms and wardens under the supervision of the Director of Land Records 
and Agriculture. The results attained as yet do not, however, appear to 
have been greater than in other parts of India. It certainly cannot oe s^d 
that the Natives of Bombay have found it to their interests to cultivate 
either of these crops in place of those which, for many centuries, have been 
grown and perfected to local requirements and conditions. 

Madras. — ^The following are some of thei opinions formed regarding 
Imphee and Sorgho resulting from the cultivation of these cereals on the 
Experimental Farm, Sydapet :— 

" ' Planter's Friend ' was 6rst tried in 1875, and the results were satisfactory ; it has 
been found to yield from 4,000 to i3,oooIb of straw, besides a crop of gnin per acre ; 
it is, howeveo especially a fodder-producer, and to obtain the best results should be 
cut when in flower. Tlie straw of this variety is very rich in saccharine matter. Tlie 
results which have been obtained show abundantly that both "Sorghum" and 
** Planter's Friend " are most valuable fodder-prod iicers ; the former gives a heavier 
yield of grain than the latter, but it mav be remarked here that the grain of both 
varieties is at present unsaleable at Saioapet for use as food for man ; that of the 
Sorghum, because of the difficulty in removmg the husk ; that of the Planter's Friend, 
because of a bitter taste which it possesses. For the production of sugar neither crop 
has b^n investigated on this farm, but there is every reason to believe that it would be 
a most valuable addition to the crops of the country in this respect ; occupying the 
gnround about one hundred days, it will, without irrigation, produce in that time about 
8 or 10 tons of green Sorghum fit for crushing. From an experiment made, with very 
imperfect means of extraction, it was found that the crude mice showed specific gra- 
vity of 1*90 or ia° density on the Beaume scale, which is higher than the average 
commonly obtained in America. A supply of the seed of some of the best sugar- 
yielding varieties has been indented for from the United States, but unless some 
adequate means of crushing the cane and purifving and evaporating the juice be also 
supplied, it will not be possible to do much in thb direction. '' 

More recent experiments have tended to modify the good opinion 
formed of Sorghum as a sugar-producer. I n the report of 1 885 the following 
account is given t " Sorghnm saccharatom and amber cane both grow very 
well in this Presidency. The difficulty has been to extract a marketable 
sugar from them. The purchase of a set of the Blymyer machinery has 
been sanctioned by Government, and when this is received, the question 
of the value of these products, as sugar-producers, will be finally settled.*' 

" It may here be mentioned that spirit manufactured from Sorgtinm 
sacduuatnm was fourd, on an analysis by the Chemical Examiner, to be 
of good quality. It was very clear and tasted much like rum, but, after 
being opened for a short time, it deposited a gelatinous-looking substance. 
What this was and what caused it has not yet been ascertained. Messrs. 
Minchin Brothers, who manufactured it, propose to make further experi- 
ments and have promised to communicate the results to me. " 

j^ssam.— Report of the Agricultural Department, Assam, 1884, p. 18:— 
" In February 1884, 2 niaundsof Sorgho were received from the North-Wertern Pro-, 
vmces and dis 

three months'after thecrop was'gathercd. No attempt was made to extract »gv>,a5 



I and distributed to the Deputy Commisswners, Lakhimpur, Stbsigar, No«i«o^ 
^rang, half-a-maund to each. In Lakhimpur the seed was sown m Apnl, and 
inrcc months after the crop was gathered. No attempt was made to extract wg»r, as 
the rain did serious injury. Mr. Qrant, of Cumatoliah, was partially succesrful. He 
used the sUlks as fodder, and found the grain was appreciated by hisl coolies, in 
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Sibsigar, for some unaccoanUUe reason^ scarcely any of the seed genninated, and the 
expenaent was a dead failure. In Darrang Dr. Oampbell found that the yield of 
grain amonnted to a little over 6 maunds per acre. Owing to a misunderstanding, no 
sugar was made from the stalks. In Nowgong some of the grain was distributed to 
mauzadars, and some was tried in April in the jail garden, where Babu Nande«war 
Phukan made the most successful experiment of the year with this crop. A small 
patch (1.696 square feet) only could be sown, but this yielded grain at the rate of 
15 maunds 16 seers (i,a6alb), unstrtpped canes at the rate of 346 maunds (354 cwt.) 
stripped canes at the rate of 305 maunds (151 cwt.), and r^ (the usual semi-liquid 
kind used in the Province) at the rate of 7381b per acre. The average length of the 
canes was 5 feet 7 inches. The actual cost of the experiment was •(3~i<>> s^°<l the 
value of the grain and g4r produced R4; but. of course, on a larger scale the propor- 
tional cost would be materially reduced, while the proportional value of the outturn 
would remain the same. 



••Sorprho 
grown with ~ 



some advantages which may render it a popular crop, (i) It is 
on poor soil, careful ploughing and manuring not hbina noctsaaxy. 



(21 It occupies the ground for only ^ to 3I' months. (3) It yiddsan edible grain as 
well as a supply ol sugar. (4) Tm latter comet into the market much before ordi- 
nary cane sugar. Another advantu^e which is sometimes claimed for it, via., that 
cattle will eat the mema, was not found to be the case at Now8[ong. This may be, 
however, because the l>ullocks were not used to it. All cattle will not take to cotton- 
seed or oil-cake when these are first offered, though most will eat these commodities 
kreedily when once the taste for them has been acquired. A further supply of seed 
was distributed early in 1885, and the result will be embodied in next year's report. 

" In continuation of the arrangements made in the previous year, a supply of 
Sorffho seed was sent to the Deputy Commissioners of Kimnip, llarrang, Sibsagar, 
and Lakhimpur. The Deputy Commissioner of Nowgong had saved a quantity 
from his f«>rmer crop, and did not, therefore, require a fresh supply. 

"In KdmnSp the experiments failed. The sub-divisional officer of Barpeta reports 
that the seed refused to cerminate. At Palasbari and Choigaon -the seed sprouted 
but, for some unaccountable reason, the young plants never came to maturity. At the 
Gauhiti Jail the crop grew well, but no statistics were collected, and no attempt at the 
manufacture of sugar was made. 

" In Darranflr, a portion of the seed sent was put down, but it is reported not to 
have germinated. 

*' In Lakhimpur half the seed was tried in the jail, and by mauxadars ; none of it 
appears to have come up. The other half was distributed by the Assistant Politkal 
Officer at Sadiya to the Miris, who put it down as directed, but, naturally enough, 
kept no details of the result. Hiey obtained a crop, however, but did not appear to 
care for the produce. 

** In Sibsdgar the seed was distributed to tea^planters and others, but in only one 
instance did it germinate and the plants come to maturity. As a rule either the 
plants dkl not appear above the ground, or^ having done so^ rotted off. In the one 
successful instance, although clear instructions were sent with the seed, no attempt 
was made to extract sugar, 

•*AtNoi 

sadars,and ,_ - 

unsatisfactory and somewhat unreliable, but in the jail 3 kottas 2 lessas (8,938 square 
feet •- *20^ of an acre) yielded 170ft of grain, 4»704ft of stripped stalkis. and 2191b 
of gir. This vield of ^f& was 4*65 per looft of stalk. Last year the yield was 4*37. 
The outturn of ^^ per acre was 1,02401 during the year under report. In 1884 it was 
only 738. It is worth comparing these figures with those for cane. Considering the 
great difference in cost of cultivation. Sorgho ought to be a popular crop : but pre- 
judice is very difficult to overcome, and the rvot regards every new thing with a 
certain amount of suspicion, not perhaps altogether unreasonable." 

SorS^um TUlgarey Pen.; Duihie, Fodder Grasses of N. Ind., 41. 

Ths Indian or Gr£at Millst; Guinea Corn. 

Syn.— HoLcus Sorghum, linn.; Andropooon Sorghum, Broi,; A. 
Sorghum, Roxb.; A. bicolor, Roxb, 



owgong, the seed preserved from the previous vear was distributed to mau< 
I atto tried within the precincts of the jail. The mauxadars' results were 
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Vera. —Judr (?=sa blade of barley), joar,jo»ari,iondlaf janera, jttndri, 
juvarijondhla. Hind.; Judr, kurbi, chart (stalks), kasa-jonar, Bbno.; 
ChtweUi, Mal (S.P.); fawdr^fkag, ihuthera, C. P.; ^udrjunri^ ehoH 
judr, bajrajhopanwa^ N.- W. P. & Oudh ; ^Anali (Bhabar), jowdr, 
KXJUAOH; yodr,junri, choti judr, ckotijunn, bdjra-j'kupanwa, ckarif 
ka, Pb.; Jowdff jdwurs, jaari'turkimani,jaor, Hosnt-gi (the last name 
mentis ** beni'grass** according to Aitchiaon), Afgh.; ^amdri, j'ondla, 
Deccan ; yawdri, Joar, j'ondla, kanfra, jaundri, karbi (^stalks). 
Bomb.; Judri, jondhala, shdlu, kadval, Mas.; Jimdr, sundia, G\JZ,; 
Cholam^ Tam.; Talla^ jonna, honda-janu (the plant), iella-janular 
{the grzxn), konda (white), tella, lanu (plant), j'onnalu, Tbl.; Jolah, 
shdlu, keniol, yengara, nirgol, Kan. ; Pyoung, Burm. ; Zdrna (« 
Sanskritixed form otthe Arabic name dhura), yavandla, rakta kkumak. 
Sans.; Dkdra, (Mdra), taam, jawars {^smaMcr m\\let), dhurat, Arab.; 
Kaydi, durra, Egypt ; Kao4iang (i-tall millet, according to Bretsch- 
neider), Chinbsb. 

Referencee.— ^a*A., Fl. Ind., Ed. C.B.C, 90, 5S7, Tor / Stewart, Pb. PI., 
262 ; also Foods of the Bijnor District^ 467 : Aitckisoth Rept. PI. Cell. 
Afgh. Del. Com., 123 iPC,, Orig. Cult. PL, 3So / Mason, Burma and Its 
People, 476: Sir W. Blliot, Fl. Andh., S9t 7S, 95, i39, r63 ; also Trans. 
Bot. Soe., VII., 282-287 ; Medical Topog., Oude, 80; Stewart, Sorghum 
and its Products; Collier, Sorghum; Birdwood, Bomb. Prod., 113, 
128-130 : Baden'Powell, Pb.Pr., 383; Atkinson, Him. Diet. (Vol. X., 
N.'W. P. Gam.), 692: Duthie & Fuller , Field and Garden Crops, /., 2S: 
Useful PI. Bomb. {Vol. XXV., Bomb. Gam.), 186, 208, 276; Royie, Prod, 
ftes.. 214 ; Manual and Guide, Saidaptt Farm, Madras^ 40 ; Church, 
Food^Grains, Ind., 80 ; Buchanan- Hamilton. Kingdom of Nepal, 227 ; 
Kumaon, Official Report, 279; Man, Maaras Adm., Vol. I., 288; 
Nicholson, Man. Coimhatore, 2i6-2i8 ; Morris, Account Codavery, 68 ; 
Moore, Man.^ Trichinofoly, 7/ ; Bombay, Man. of Rev. Accts^, JOt, 102; 

^ , , _^, _, ^, , dentrai 

Provinces', BaitooCl 63 1 Chanda, 80, 97, 98 J' Chhindvntra^ '22 ;' Hoskunr^ 
gabad, 282, 38$, 288 ; hfagpir, 272: Upper Godavery, 35 S Nimar, 192; 
Wurdha, 63,^7! Madras, West Delta Taluqs, 137 i South Arcol Disi., 
io8; Gaeetteers '.^Bombay, II., 63, 65, 269, 271, 273, 277. 280, 284, 287, 
^^ ^Z5,390, 536,538, 54h 544, 547: IV., 54; VIJI., t82; XII., 
149 i XIIL, 289; XVI Qi, 99, 323; XVIII., 262' Panjdb, karnal, 
f2; Hoshiarpur, 94; N.-W. P., I., 57,^5, '9^ t III.,22St JV* Ixxx ;, 
'., 321, 692; Mysore and Coonf, I. "' V., // ; Crop Experiments, 

1884^5), i5;{iS86^),8t 

147, 189: VI., Pro. 189; 
;i, 152: ^IJ^*S f X., 357. 
» 5/ / New Series, II., Set., 
II., 236, Pro., 7,8; Ind. 

r., 3'4 ! XJJ^t ^-y **•• : 
5), 28, App. a, xxvii, xcv: 
, 17, 20, 21 ; {1885-86), 2t ; 




172 

sif^ayPie^. (1883^4), 30, 33, 37 f 
Agn.'Horti. Soc. Ind. :— trans., i 



Am.'l 

VIII., 22,93, 96; Jour., IV., 52-55 
Pro. 90; XII.. Pro., II ; XIIL, 387, 
57,58,65-70; III., Sel., 29-3'; VL 
Agri. Gaaette, {1887), 652 ; Indian B 
Experimental Farm Reports— -Bengt 
{1886-87), 12; Bombay {1883^4), 8; 




Smith, Ec. Diet., 2f72, 273. 
Habitat- -A tall, handsome l^ass, extensively cultivated throughout 
India, ar.d chiefly for its grrain— the Great Millet. Whether orieinalljr a 
native af India seems very doubtful. No Indian writer records having 
found it either wild or naturalized. The resemblance in general charac- 
teristics between the fruiting->spike of this millet and that of Indian-corn 
Ka', led to these grasses being spoken of by comparative names. To this 
f ict is due the existence of vernacular names for Indian-corn —a grass of 
undoubted modern introduction into India. But, as indicated above, there 
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would appear abundant evidence that a spedes or form of Sors^hnm was 
cultivated in India long anterior to the introduction of the presently grown 
forms of judr (see the remarks under S. halepense). 

Varieties and Races. —So very imperfect is the available material on 
this subject that the writer feels he nas peshaps ventured as far as he is 
justified, without having very specially investigated the living plants. 
Hackel's views have already been briefly exhibited and certain departures 
from them, which the writer has felt called upon to advance, have been 
exemplified. These may be briefly recapitulated. There are two chief 
forms oijudr, the one a khartf and the other a rabi crop. The former-- 
the i^/rart^ -includes an extensive series of forms of the present sjpecies, 
one of which has already been separately dealt with, vtB.y S. bioolor, 
Willd. (A. cemnumi Roxb.). The latter— the raW,— the forms of S. 
halepense, represented by the types Roxbnrghii, ssrrhsmm, caffromm* etc. 
Speaking generally* the forms of S. Tnlgare may be characterised by the 
form and colour of the grain and the shape of the spike. The ^a\n may 
be pure white, straw-coloured, orange, brick-red, black or parti-coloured. 
The white fi(Tained forms are considered the best, and some of these seem to 
belong to the S. Rozbnrghii series. Duthie & Fuller {Field and Garden 
Crops) speak of three chief forms as met with in the North-West Provinces. 
These are (i) the double-seeded, which has two grains within the husk; 
(2) the dwarf, grown in the Allahabad district, in which the stalks do not 
grow to a greater height than ^ to 4 feet instead of 7 or 8 ; and (3) the 
variety, known as chdhcha, met with in the Cawnpore district in which the 
grain is completely covered by the husk, and which is said to suffer less 
from the depredations of birds than the ordinary kinds. 

It will be seen from the review of Hackel's Monograph g[iven above (^/. 
^77.279) that that botanist recognises three chief sub-varieties of tst. III. 
vulgaris. If these could even oe defined, they would probably only be re- 
cognisable when a limited number of dried botanical specimens tirere being 
examined. They possess, moreover, little or nothing ot a practical or agri- 
cultural character, and may therefore, so far as India is concerned, be reject- 
ed. The three forms mentioned by Messrs. Duthie & Fuller appear to be 
but three out of many that might be given from the wider area of the entire 
Empire. Most agricultural crops or races of g^-ain-yielding plants are 
scarcely recognisable in the herbarium. They do not admit of definitions 
by which they could be recognised by any person but the cultivator who 
has acquired with jttdr, as with rice and many others, the Intuitive power 
of selecting the peculiar form suitable to his individual fields and dap- 
abilities. 

Roxburgh attempted to group the cultivated Sorghums under four 
species, two of which (A. Sors^om and A cemuns) the writer regards as 
forms of S. volgare, and the other two (A. bicolor and A. saccharatus) as 
forms of S. halepense. 

History.— Prom the remarks already made, the reader may have in- 
ferred that the contention has been advanced that since at best one group 
of the forms oi judr appears botanically to have been derived from the 
abundant wild species Sorghum halepense, it would be but natural to sup- 
pose that some of the cultivated Sorgfanms had been developed in India. 
And, in support of the opinion that certain forms are purely indigenous, 
while others are imported, there are many considerations of much value. 
Sir Walter Elliot pomted out that the most general Sanskrit name for the 
crop, Yavana, denotes in other connections a Greek, Muhammadan or 
stranger, while its Persian naLtnejudr'i'hindi shows that it reached Persia, 
at least, from India. DeCandolfe lays a certain amount of stress on " the 
absence of a Sanskrit name as rendering the Indian origin doubtful.'* He 

'9^ S. 2430 



VARIBTIBS. 

Con/, withpp, 

277-379, 282, 

I 283 291, 293t 

' ^, SOS, 308, 

309,310,311, 

3l2, 

2425 



2426 
2427 
2428 



HISTORT. 
2429 



Yavana. 

Conf. witn 
Z$a mays. 



Digitized by 



Google 



292 



Dictionary of the Economic 



SORGHUM 
vulgare. 



HISTORY. 



2431 



History of the Juat MiUet 



DTE h TAN. 
2432 

Conf. viih 
p, 2S6. 



also cites the fact that Roxburgh does not admit his having seen it 
wild in India. But if the reduction of Roxburgh's names (here given) 
be accepted, then his Andropogon Uzns (Sorgfanm halqiense as it is now 
called) would be the wild state of at least two of his cultivated forms. 
Other authors besides Elliot give the above Sanskrit name to the crop, but 
even if that be rejected, there would seem certain features of the India side 
of the subject of sufficient weight to corroborate the botanical. An ancient 
cultivation may be inferred from the very extensive series of forms, recog- 
nised by distinct names and adapted to the climates and soils of the par- 
ticular tracts of country in which tney occur. There is little similarity also in 
the generic names given to the crop in the chief languages of India. Such 
names as 7«aV, Cholum, Talla, Jonna, Shdltt, Phag, Thathera, ChaweU^ 
Kenjolf ifirgoU etc., show little indications of derivation from a common 
external source or of their being modem. It has been contended that the 
Hindi word judr is derived from two roots that mean " a blade of barley." 
This seems 10 the writer a highly improbable derivation for one of the most 
general of all Indian names for this plant. But even, if correct, the millet 
IS thereby compared with perhaps the oldest cultivated cereal. The 
vernacular names for this millet are mostly meaningless words, which 
denote the peculiar ^ain in question and nothing else. The traditions of 
many of the aboriginal tribes of India point to Sorghum halepense, the 
Barut fCdla^mucha, Gaddi-janm, Galla'jttri, Rikhonda^ Braham, Kartal, 
etc., as having afforded food to man before a cultivated Sorghum came 
to be recognised. The Indian form of all cultivated Sorgfamns that bears 
the closest resemblance botanically to the wild species (or galla'jori) is 
very generally desigfnated in I ndia Deo-^kan or Shdllv, Wild rice in South 
India is also called 5'<^/i», and in the Panjdb that name is applied to Setaria 
italica, but, if judr had come to India from Africa, it may with perfect 
fairness be pomted out that it is significant no form of the Arabic name 
Dhfira exists for it in any of the lang^ges or dialects of India. Some 
writers, it is true, have given Zurna or Zdra as the Sanskrit for this grain, 
but, if that be the case, neither Dhdra nor Zura has given origin to any of 
the Indian names. Zdra or Zurna is, moreover, clearly derived from the 
Arabic Dhura, 1 he Arabic word has, on the other hand, passed into the 
Egyptian and perhaps also the Hebrew, so that it seems almost justifiable 
to sav that the aboriginal people of India knew of, and perhaps cultivated, 
their indigenous Sorghum lon^ anterior to the Aryan invasion. Indeed, it 
may be assumed that the Sanskrit people first learned of this grain in India, 
but gave themselves very little concern regarding it. But, indeed, the ab« 
senceof any allusion to it in the classic literature of the Sanskrit people, can 
hardly be advanced as proof positive that it was unknown to them. The 
religious associations of the grain, the observances of cultivation, and the 
muttiplicitvof forms of the crop, all point to an antiquity auite as great as can 
be shown for most other articles of tne humbler phases or life. The absence 
of any historic indications of an ancient importation and the presence in 
India of an abundant wild species that affords a large, conspicuous and 
edible grain seem, when taken in conjunction with the arguments already 
advanced, conclusive evidence in support of the opinion that many of the 
forms of this millet are beyond doubt natives of India. 

Dyeaad Tan.— In the Mysore & Coorg Gateiteer, Vol. L, p. 451, 
Mr. Lewis Rice states that at Harihar, a set of people called Muchikar 
prepare a very pretty kind of red morocco from goat-skin, employing the 
meal of this plant in the process. The leather prepared from the skin 
*' is laid in the shade, and when dry is rolled up and kept in a house for 
two or three days, in a place secure from smoke and from insects ; it 
is then soaked for eight hours in pure water, and scraped with a piece 
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of earthen-ware till it becomes quite white. Before the leather is dyed, it is 
soaked for one night in a pakha seer of water which has been mixed with 
a handful of chohm meal and warmed on the fire ; in the morning it is 
taken out and dried with a piece of doth : when well dried, it is soaked 
again for half an hour in water with which one seer of tamarinds has 
been mixed ; it is then spread on a mat and the colour applied." The 
colour is, however, obtained apparently from lac On a sheet of African 
Sorghum (in the Kew Herbarium), the remark has been recorded that it 
affords a red dye. It is thus just probable that the Mysore use of 
Sorghum flour may exercise some tinctorial influence. {Conf, with p. 286.) 

Fibre.— 'I he stems have been recommended as possible of value as a 
paper-making material. It seems probable, however, that even were 
they much richer than they are in fibrous material, their value as fodder 
would preclude their being available for the paper-maker. 

Medicine.—*' The grain is reckoned heating'* (Stewart ^ Ph. PU p. 262\ 

Food and Fodder.— The Great Millet, juAr^ is so important an article 
of food with the labouring classes of India that it need scarcely be dealt 
with in this paragraph. The whole article, here given on Sorghum, is an 
exempliBcation of the value of this food-stuf!. For Museum purposes the 
erain should be g^uped into the two great sections which have already 
been established, namely, the kharif crop, or that which ripens in 
autumn, and the rabt crop, or that which ripens in spring. Generally 
speakin|r the former embraces the numerous forms of S. Yulgare, or the 
millet with compact heads, and the latter mostly the forms of S. halepense 
var, Roxburgh, or the varieties with a lax, much branched inflorescence. 
A place has already been assigned for the Rozburghii series, but, as ex- 
plained elsewhere, this distinction, though fully recognised by the Indian 
cultivators, has not been adher^ to by the writers whose publications 
afford the material from which the present review has been compiled. In 
consequence, the chapter on Cultivation below, doubtless embraces both 
crops, and, when offered for sale, the two grains are rarely distinguished ; 
and, indeed, the forms of both classes are so much alike ^hat they can 
with difficulty be recognised when presented in their prepared state, ready 
for consumption. Speaking popularly, the grain of the vulgare series is 
more rounded, and, when seen with the adhering floral envelopes, is less 
hairy than in the Roxbnrghii series. In both sections the gpreatest possible 
variation occurs in the colour of the floral envelopes and in the colour of 
the cleaned or husked grain. 

Sors^om holds in India a position very much like that of oats in 
Scotland. Indeed, by the Natives of India, it is regarded as more whole- 
some than wheat or riCe, because more easily digestible. It is ground into 
meal and eaten as cakes or porridye. The parched grain with salt, gtir, 
chillies, etc (as flavouring in^edients), is also made into many special 
dishes. Professor Ohurch gives the nutrient-ratio of juAr as i : 8J 
and the nutrient-value as 86. It contains, he tells us, '86 per cent, of 
phosphoric acid and '2\ per cent, of potash. The following analysis. 
Professor Ohurch furnishes, as that of this grain :— 
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Professor Ohurch, in his corresponding analyses of Indian oats, 
wheat, and rice> shows the following amounts of albuminoids, starch, and 
oil:— 
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The Professor explains, however, that the sample of oats analysed 
compared very untavourably with the oats of Europe, where the average 
percentages are 12 albuminoids, 6 oil, 11 fibre, and ^ ash. The Professor 
lurther adds that sometimes the percentage of albuminoids rises to 15I 
and that of oil to 7. The nutrient- value of Indian wheat expresses as 84*6 
and of rice at 86^. It will thus be seen that, although certain writers have 
spoken of the poor Natives of India as living upon ir^erior frain, 
(through the greed of the money offered them Tor their wheat ana rice) 
the chemist's investigations establish (one of the ^rest staples of Indian 
food, as ^uite as wholesome as the more expensive food-stuffs exported 
from India, Indeed, it may safely be said that to the ag^cultural com- 
munity of India, Judr is a more useful crop than wheat, since its straw 
constitutes the chief staple fodder. It is, therefore, food not only for 
man but for his indispensably necessary bullocks which, for a large por- 
tion of the year, fail to obtain sufficient grass and leaves from the natural 
herbage of the country. This will at once be understood when it is recol* 
lected how completely everything is burned up for months togrther. 
Were the Natives of India therefore to take to eating wheat more generaUy 
than they do, they would have to grow special food for their cattle — a 
state of advanced agriculture beyond the means of the Indian peasant. 
Judr, when exported to Europe, appears to be used mainly for feeding 
poultry. Some of the more succulent forms of Roxbnrgfati are grown for 
sugar or are eaten like cane in the fresh state as sweetmeats. 

Spirit.— The Karens of Burma are said to distil a kind of whisky 
from the gfrain. 

Fodder.— Asa fodder judr may be given green or after being dried 
and preserved for nwnths. Some varieties are specially grown fortodder, 
and the kinds preferred for this purpose are tne sugar-yielding forms, 
which, like their presumed ancestral state (S. halepense), manifest a strong 
tendency to branch at the nodes or joints, and to root at the kneeing angles 
of the lower branches. Many of these special fodder forms may be pro- 
pagated by ratooning and, if^left in the soil, will survive for more than one 
season ana yield several crops of fodder. The dry stalks and lbavbs are 
chopped to form the ordinary cattle fodder of the country, for some months 
of tne season, being known by the name of karbi. Occasionally, in parts 
of the North- West Provinces and Oudh and the Panjdb, judr is grown 
solely for cattle fodder, in which case the stalks are cut while green before 
the seed matures {Duthie W Fuller). In this case it is usually sown in 
the hot weather before the rains, it requires irrigation, and is cut eariy 
enough to be succeeded by one of the cold weather crops. The outturn 
per acre is, on irrigated land, 300 maunds of green fodder (known as 
chart), equal to loo maunds of dry fodder; and on unirrigated Und, 280 
maunds, equal to 90 maunds of dry fodder. In Montgomery district, 40 
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seers of seed are sown per acre for chart. Sown July-August^.it is cut May- 
June, and given to cattle mixed with iurt* The stalks are called tdnda, 
and when ^reen are sometimes eaten as sugar cane. They are the best 
fodder obtamable, and are worth R12 to R16 per acre. A bullock will eat 
twice the weight of judr stalks when dry, as it will of broken wheat straw 
(turi)t say, 30 seers daily (GaB.^ no). Of Dera Ghazi Khan it is said 
that in the Sind circle judr is grown for fodder and is not a good grain- 
bearing crop. Of the Central Provinces (Chhindwara) it is state that the 
stems known by the name of Jti/r^ constitute the chief food of the cattle dur- 
ing the months when pasture is not to be had. Of Nimar it is reported that 
the stalks (ktirbf) form a valuable cattle fodder, fetching when sold, which is 
rarely the case, about R4 or R5 an acre. In connection with the Bombay 
Presidency the subject of judr fodder is more frequently mention^. 
The following further selection of opinions on the subject of judr fodder 
may be offered :— 

The stalks Ikadbi) of a variety called nilva in Khandesh district are 
soft and easily chewed, and form a favourite food of cattle (Gag., 140), 
The stalks ikadbi) are a valuable fodder in Nasik (Gob,, gg). The fodder 
is prized for milch cattle. Jdri is the only cereal whose straw, or kadba, is 
used as fodder in the natural state. Tne broken straw of other cereals 
mixed with chaff is called bhuska or bhuskat. Jvdri stalks are stacked 
and thatched in the rainy west ; in the drier east they are stowed in long 
grave-like ridges and covered with clods of black soil (^ojr., Poona, JL^ 
40), Shdlu, or the late variety of Indian millet, is grown specially for 
cattle fodder in e^arden lands in Kolhdpore district (Gas., j6^). 

The ryots of Gudalur (Madras Presidency), wnose working cattle are 
better than those generally used in the Presidency, grow small plots of an 
unirrigated variety of chotam^ called adni-p^ir, as fodder. In the Saidapit 
Experimental Farm Manw I and Guide, it is said that, if intended for 
fodder, cholam should be cut when two-thirds grown, and will, when under 
irrigatk>n, yield as far as 50,000 to 70,000ft of fodder per acre in a year. 
If unirrigated diuing the seven or eight months, it will produce four 
cuttings, yielding about one-thh*d of that amount. It ma^ be added that 
some of tne above passages would seem to refer to the variety Roxbiirghii 
and not to judr proper. 

Domestic and Sacred. — After the removal of the grains, the flowerino 
SPICES become hard and rigid. They are used for making brooms, and 
are imported into England from the various countries in which the millet 
is grown for the purpose of being made into carpet brushes. {Con/, with 
var, technicus, p. 277.) The harder culms are sometimes, like those of the 
wild species (S halepense), employd as pens. Smith {History of Bible 
Plants, p, 214) has endeavoured to show that the stalks of this millet 
were veiy probably the reed of St. Mat hew, and that the spikelets 
on its top were very likely the hyssop of St. John» mentioned at the 
crucifixion. The hyssop (Esob of the Hebrews) of Moses was a word 
used to denote any common article in the form of a broom or a material 
suitable for that purpose. If this view be accepted, the cultivation of 
Sorglium in Palestine may be regarded as very ancient. 

The religious rites, or superstitious observances, which in India are so 
marked a feature in the carrying out of almost every agricultural proceed- 
ing, especially the sowing or harvesting of the time-honoured crops, are 
fully recognised in the cultivation of judr, in areas widely remote from 
each other. The following may be cited: — Mr. Wright {Memo, Agri,, 
Cawnfore), quoted in Duthie & Fuller, Fiell and^ Garden Crops, thus 
describes the threshing of the judr in that district : " The judr was heaped 
by the cultivator in the shape of the figure 8, one end toward^ the Ganges, 
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and a sickle and a branch of maddr, in honour of Shaikh Maddr (a local 
saint), stuck up in it All round the heap a line of oow-dune was traced, 
at d the smoke of a sacrificial fire made to blow upon the neap to keep 
off evil spirits (jins). A double handful of grain was given in honour oi 
Shaikh Maddr, one to the village minstrel {bhdt), one to the Brahmin* 
one to the family priest iparohit), and half a seer to the village carpenter, 
blacksmith, barber, and water-carrier." 

CULTIVATION. 

Judrit under a great variety of names, is cultivated extensivdy through- 
out nearly the whole of India. Although a wklely grown and much 
valued cereal, the uses to which it is put vary very ereatly in the dif- 
ferent districts, depending largely on tne relative wesuth or the Native 
population. In some districts, it is grown primarily en account of the 
value of the grain (consumed by the poorer Natives) and for the straw 
which is eiven as fodder to the cattle. In other districts, the crop is cut green 
and made into foddbr, the grsun not being valued as an article of food. 
In India as a whole indigenous forms of Sorgfanm are not very extensivdy 
grown on account of their sugar, but this use of the crop was known and 
practised in India long before it was thought of in America. (Coif/l 
uith pp, 28J, 3i2''j). Apart from the hiehy nutritious nature of the 
grain, which on this point compares very favourably with the more ex- 
pensive staples of rice or wheat, judr has many good qiialities which have 
I ed to its extensive cultivation by an important section of the Native 
p opulation. It grows on most soils, even very poor soils, although black 
cotton soil eives the best returns. The more trouble the cultivator takes 
to plough deeply and break up the soil, the better an outturn is he likely 
to receive ; probably in consequence of the firmer roots sent out by the plant. 
Although ouickly killed by over-soaking its roots, it amply repays the 
trouble ana expense of judicious irrigation. It is generally sown, mixed 
with other grain, as a kharif or hot weather crop, but occasionally as a 
rabi or cold weather crop, that is to say, sown in autumn and reaped in 
spring. 

AREA, OUTTURN, AND CONSUMPTION. 

Although it seems desirable that this section should be established (in 
conformity with the treatment pursued with other important articles of 
food), it hias to be admitted that the most meagre informatk>n only exists 
regarding the subjects that should be here treated of. In the ptiolished 
Agricultural Statistics of India, Judr and Bdira are classed under the 
heading ** Oth r food-grains, including pulses, and in only one or two 
provinces has it been found possible to procure separate returns of these all- 
important millts. To the vast majority of the fMsople of India (if Bengal 
be excluded from consideration) ytlifr and hdira are of greater importance 
than rice, wheat, or barley. Sir Walter Elliot speaks of judr "as the 
staple dry £rain of India, and, indeed, of all tropical countries of Asia and 
Africa.'' It would, therefore, seem desirable that it should in future be 
separately returned. Thus, for example, while in Bombay and Sind during 
1889-90 wheat occupied 2,311,558 acres, there were 8,282,876 acres oijudr; 
in Madras during 1889-90 there were 6458,668 acres of rice and 18,902 acres 
of wheat, with 4,276,509 acres oijudr (chdlam). It is needless to multiply 
such examples in justification of the importance of the judr crop. It need be 
necessary only, therefore, to add that the pecuniary value of the wheat crop 
s, of course, much greater than the judr, but wheat in India as a whole is 
grown far more as a source of revenue than as an article of diet to the actual 
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cultivator. In India the ratio of wheat to rice, as articles of diet, is as i to 
4^ (6 million tons of wheat to 254 million tons of rice). The annual con- 
sumption of all grains and pulses is probabty over 55 million tons, so that 
of the food of the people of India the millets and pulses have to at least 
provide 26 tons. 

The following table exhibits the toUl survtfy^i area devoted in India, 
in the year 1889-90, to " Other food-grains, including pulses," as also, so 
far as has been found possible, the shares of that area taken by judr and 
hdjra : — 

Area devoUd in 1889-90 to •* Other Food-Grains and Pulses,*^ distinguish- 
ing, when possible, Judr and Bdjra, 



CULTIVATIOH 
Area. 
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1. Bengal . • • . 

2. Bombay and Sind * . • 

3. Madras • • • • 

4. Panjdb .... 

5. North- West Provinces. 

6. Oudh .... 

7. Central Provinces 

8. Central India and Rdjputana 

9. Ajmir • • • . 

10. Berar. .... 

11. Nitam's Territory 

la. Mysore .... 

13. Coorg .... 

14. Assam .... 
15* Burma .... 
16. Pargana Manpur 



Juir. 



Bdjra. 



Acres. Acres. 

No returns availabloc 



* Other Food. 
Grains and 
Pulses," in- 
cluding Judr 
and Bijra. 



Acres. 



Total 



8,283,876 5,727*306 18,649,105 

4,276,509 3,596,947 14,103,265 

2,369^00 3,273,302 10,790,973 

3,147,533* ^i,965,47i* i7,ii2*49o 

55o/)oo» No returns 6^659,654 

No returns. 4*330>4>8 

No returns available except 

Nos. 9 and 16. 

No returns. | 177,288 

No returns. I 2,921,446 
No returns. 
No returns. 



No returns. 
No returns. 
No returns. 
No returns. 



1,638 

57,024 

1,032,699 

3,070 



75,841,694 



The reader might, perhaps, consult in this connection the discussion given 
under Rice (OiyzaMttva, Vol. V., pp. 519-527, aUo 537-539), where the areas 
under wheat and rice have been shown and the value of millets dealt with. 
It will there be seen that the area annually made to yield rice in Bengal has 
been ^iven at 42,000,000 acres, so that, with the 27,866447 acres under that 
crop in the oiher provinces of India, rice assumes by far the most important 
position of any sin^e article of food. The second place should, however, be 
accorded to judr, since of the provinces in the above table, for which returns 
are available, there were over 19,000,000 acres devoted to this crop alone. 
It seems thus likely that were returns available for the other provinces, the 
total area under it would exceed rather than fall short of 25,000,000 acres. 
In Bengal generally y^ifr is, bv no means, very important, except among the 
hill tribes. In the Centra] Provinces, in much of Central India and R4j- 
putana, in the Nizam's Territory and Mysore, it is at least quite as important 
as in the North- West Provinces and the Panjib. This may be seen in the 



• Figure taken from Messrs. Duthie & Fullei's Field & Garden Crops, pub. 
lisbed in 1882. 
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case of the Centr^ Provinces, from the fact that, while rice and wheat to- 
gether have an area of 7,900,000 acres, the other food-grains have more 
than half that area. Still more striking are the figures for Berar, 850.000 
acres devoted to wheat and rice with 2,921,446 acres to other food-grains. 
An allowance of close on 10,000,000 acres for the provinces not shown in the 
above table would probably not far exceed the amount annually devoted to 
this food-grain, in the provinces for which returns arc unavailable. A 
little more than half that acreage has, however, been allowed for in the 
assumption of a total area of 25,000,000 acres, devoted to this crop annually 
in India. 

But it has to be pointed out that /war is very largely grown as a mixed 
crop in association with one or other ot the extensive series of pulses available 
for the cultivator's selection. Arhar (Cajaans indicus) is in tne North- West 
Provinces generally associated with it, the yield per acre of thejudr being 
decreased thereby 25 per cent., though the mixed crop is generally regar£ 
ed as more profitable, or, at all events, safer. The acreage yield is also very 
much higher in irrigated than unirrigated land. Thus Messrs. Duthie 
& Fuller give the yield as 10 maunds of g^rain and 60 maunds dry 
fodder from irrigated land, and 8 maunds g^ain and 45 maunds fodder 
from unirrigated land. Less than half the acreage of the North- West Prov^ 
inces is a pure crop, the other half judr'arhar, and the balance cultivated 
with chart (judr fodder that is cut before the grain matures). But of the 
pure and mixed crops, by far the major portion is usually unirrirgated, 
so that a yield of 6 maunds an acre might be assumed as a fair average 
for these provinces especially when it is recollected that the area in the four 
permanently-settled districts has not been taken into consideration. A 
yield of 6 maunds all over would give an outturn of 22,188,000 maunds, or 
792,428 tons, for these provinces alone. If the same factor (6 maunds an 
acre) be accepted for the rest of India, the total outturn for the whole 
empire, vis*, 25,000,000 acres of judr, would be 150,000,000 maunds, or 
59357*142 tons. From the passages ouoted below, on the cultivation in the 
various provinces of India, the reaaer will be able to judge whether the 
allowance of 6 maunds be over or below the average, and the correction 
can accordingly be made on the estimate here framed. It would seem 
fairly safe to say that the production of this grain alone, in India, amounts 
to at least 5,000,000 tons a year, and since very little is exported that amount 
may be assumed as consumed. From this estimate, however, the entire 
population of Bengal should be eliminated, since little judr is grown or con- 
sumed in the Lower Provinces. The people of the Pan jib also eat a very con- 
siderable amount of wheat, and the well-to-do everywhere use rice, wheat, 
and other food materials, eating very little, if any, millets. The total area 
under millets may be put at 40,000,000 acres and under pulses at 37,000,000 
acres, so that it may safely be said these vast areas afford in normal years 
quite sufficient food for the community that may be viewed as dependent on 
millets and pulses as their staple articles of diet. But the^Wr crop is not 
alone of value as food for man. Its stems constitute the chief fodder for the 
cattle of a large portion of India. Loss of the judr crop first assumes the 
manifestations of famine by the starvation and death of the cattle. 

DISEASES AND PESTS OP THE JUAR CROP. 

It will be found that the district and provincial accounts (quoted below) 
of the cultivation of this plant very frequently allude to the diseases to which 
it is liable. These accordingly afford local particulars, and it,, therefore, re- 
mains to discuss in this place the leading scientific facts that have been 
brought to light on the subject The diseases and pests of the Sorghum 
crop may be said to be four-fold, namely, due to (I.) Fungoid growths ; 
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(11.) A parasitic flowering plant ; (III.) Pests in the form of insects, birds, DI8EA8«S. 
squirrels, etc. ; and (IV.) climatic disturbances. Fungoid. 

(I.) Ftmcj^oid. — Under this section three diseases have to be dealt with, 2459 
viz.. Rust, Smut, and Bunt. 

Rust— Pncdnia Penaiseti.— Through the indefatij^able researches of Rust, 
the late Surgeon-Major BarcUy we now possess scientific details regarding 2460 
this disease. Dr. Barclay says : "This afiFection, known locally as Kant, 
IS possibly Pncdnia Sorghi, SchweinitB, and I have named it so pro- 
visionally, but it is quite possibly a new species. I am the more inclined 
to think It is a new species, because I have never seen nor received specimens 
on Zea Mays in India ; and as the latter is very extensively cultivated, 
this is unexpected on the assumption that the fungus is P. Sorghi. Still, as 
1 have not had good opportunities for obtaining information about the 
existence of any Rust on Zea, it is quite possible that it exists. Assuming the 
fungus on S<^hnm to be P. Sorg^, the Indian species differs especially 
in having considerably larger uredo and teleutospores ; in the teleutpspores 
not being thickened at the free ends ; and in the spores being associated 
with paraphysesJ* 

It is significant that Dr. Barclay should have (shortly after the appear- 
ance of the paper from which the above has been abstracted) obtained 
abundant evidence in support of the suspicion he entertained that the rust 
on Sorgham Yulgare was not Pncciaia Sorghi, but a new and hitherto 
undescribed species of fungus. Near Simla he found a specimen of Zea 
Mays (the Indian Com) attacked by Pncdnia, Sorghi, Schw,^ or at all 
events, by a Uredine that much more closely resembled Pncdnia Sorghi 
than does the fungus on SorgHum Yulgare itself. During Dr. Barclay's 
last excursion throughout India (in connection with the Leprosy Commis- 
sion) he was able to collect much information on the diseases of the« 
chief crops of India, but which has been largely lost through his prema- 
ture death, shortly after his return to Simla. While at Erode (in Madras), 
for example, he collected a Uredine on Pennisetnm typhoidenm (Bdjra) 
which proved identical with that which he had prevk>uSy found on Poona 
specimens of the shalU crop of Sorghum (?) Tnlgare. He was thus 
enabled to arrive at the definite opinion that the Indian disease on Ju4r 
and Bdjra is not the Uredine found in America and other countries, but a 
distinct species for which he suggested the name Pucdnia Penniseti. 
While, on the other hand, he became convinced that the true Pncdnia 
Sorghi was, in India, the rust that attacked Indian-corn. The writer 
had the pleasure to enjov the late Dr. Barclay's confidence and friendship. 
During many botanical excursions he discussed with him the value that 
might oe placed on the fungoid diseases of plants as supporting other argu- 
ments that might be advanced in tracing out the nativity of crops. The 
problem that distressed Dr. Barclay most was the fact that while the ber- 
berry i^idium-bearing bushes of the Himalaya were yearlv attacked, the 
rust of the Himilayan wheat-fields was in no way connected with the ber- 
berry. During our last botanical excuriion, however, the writer had the good 
fortune to find in a field close to Muttiyana (Simla) a crop of wheat attacked 
with both Pncdnia Rnbigo-vera and P. graminis, and underneath the 
crop a Bromns and Poljrgonnm aTicnlare, also attacked in a remarkable 
manner. Without the aid of the microscope Dr. Barclay was unable 
to do more than speculate as to whether it was possible the Polygonum 
(which he had never before found attacked by a Uredine) could be the 
cause of the rust on the wheat of the plains of India. Shortly before his 
death Dr. Barclay told the writer, however, that he had been able to prove 
that the Polygonnm very probably had nothing whatsoever to do 
with Pncdnia graniinis» but was a well-known spedes found on the same 
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Polyjfonaiii in Europe. There remained, however, he added, the fact that the 
hosts of P. gnuninis as well as of P. Rubigo-vera were both very likely to be 
found at Muttiyana. Dr. Barcta/ was hopeful that he would thus soon 
solve the problem of the wheat rust of India. Unfortunately, his death 
within a few days after the conversation detailed above, closed a brilliant 
career, all too snort for the obligations laid upon him by the necessities of 
India in a field of research in which Dr. Barclay had no equal and no suc- 
cessor. But to conclude this brief reference to the rust of Sorghum, Peaot- 
settun* and Zea, it may be added that Dr. Barclay was disposed to regard 
the peculiarities indicated, as favouring the opinion that all three plants were 
exotics in India, but it may be added that it is significant that P. Peaxuseti 
should have been found on the peculiar crop of Sorghum which the writer 
is disposed to regard as a native of India and as quite distinct hrom 
S. Tulgare. 

The importance of the study of rust may be inferred by the following 
passage, which, it is believed, is by no means an account of an exceptionally 
bad manifestation : — ** i?M*/.— This disease appeared first on an early sown 
crop of Sorghum, which was gro^fn from imported seei, from which it is 
presumable that the fungus germs were derived, and, finding in the plants 
a prepared ground whereon to work, they some time before the seed was 
fit for harvest, so completely enveloped the plant with a red covering, which 
was increasing and destroying its value as fodder, as to necessitate its 
being cut down ; not, however, before the disease had spread further, and 
in all our Sorghum it appeared, as well as in the ' Planter's Friend,' but 
not to so ^reat an extent in the latter as the former. This rust is orobably 
closely allied to corn rust, which is common in damp districts in bnglana, 
but it is of a darker colour, being more purple than red " (Rept. Agri. 
D^pt, Madras, tSyS-yg) 

It is, perhaps, unnecessary to have to say that the fungus here dtralt with 
belongs to a widely different family from that of the diseases described 
below under their English names Smut and Bunt It is a Uredine, and, like 
most of the members of that great family, exists in two (in some forms 
more than two) stages— the active disease and the resting condition— 
as they may be called. In many Uredines the latter stage migrates from 
the crop to a weed, or it may subsist on the decaying portions of the crop. 
Thr chief rust of wheat leaves the crop and assumesits second stage 
on the berberry. To accomplish a cure, therefore, the life-history of 
the particular torm of rust has to be worked out. To pickle the seeds 
(a procedure perfectly rational in smut and bunt) would, with a uredinous 
disease, be to pay the penalty of unpardonable ignorance, since the resting 
stage of the disease might be all the while maturing on the weeds around 
the field or on the decayed matter of the last crop, and be thus awaiting the 
germination of the expensively purified seeds to renew the activity of the 
pest. Extermination of the second host, or, if (as in the case of Soi^hiim 
rust) the fungus be autoecious, thorough freedom from the field of the 
decaying matter of the p evious crop, are the only rational cures. 

The explanation that the rust that did so much harm in Madras was 
brought with certain seed is highly improbable unless the seed was sown 
mixed with dried fragments of the leaves. It seems more likdy that rust is 
always more or less present in the judr plant of the plains of India (perhaps 
to less extent than in wheat), but that it only deveiopes into an epiden^ic 
extent under certain climatic conditions. The imported crop may also have 
been a more favourable host for the disease than the Indian firms. 

SMUT-Ustilago carbo (Conf. with Vol. III., ^57).— This fungus 
may be said to appear when the Sorghum sets its flowers. The whole 
inflorescence, and even neighbouring leaves and twigs^ become covered 
with a black powdery Ssubstance. This partially or completely destroys 
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the particular head so attacked, but the injury thus effected is not all. 
The spores are blown from the affected heads by the wind, and being 
minute, they get between the husk and the grain in other spikes. There 
they rest for the gfreater part of a year and undergo no further change. 
On the seed being sown next year tne spore, if not destroyed, will commence 
its new life with the germinating embryo to which it attaches itself. 
Growing up through the tissue of the stem it finally reappears in the 
fTowerin^ spike, to disseminate the fresh showers of black spores that 
carry on the process. Year after year, if not checked, the proportion of 
diseased stems may increase until a crop may be seen that is practically 
worthless. One peculiarity of Smut may be here further added, namely, 
that while no structural difference has as yet been recognised in the smuts 
met with on wheat, oats, barley, sorghum, etc., the smut that has appeared 
on one of these crops does not seem to possess the f>ower to infect another. 
Each crop may, therefore, be assumed to possess its own peculiar form of 
Ustilago catbo or Smut 

With reference to the appearance of this disease in India, numerous 
reports mi^ht be quoted and with advantage could space be afforded. 
The followmg may perhaps suffice: Mr, W. R.Robertson, M.R.A.O^ 
Superintendent, Government Farms Madras (Agri, Report, Madras, 1878), 
wrote : — 

** I have the honour to forward, for the Board's inspectioii, a few heads of ckolam 
attacked by a bligrht called ** Smut" a funfroid disease which appears to be very 
common this season in this district. It will be observed that the gram b very much 
changed from its ordinary shape^and that nnany of the grains are filled with a fine 
black granular powder (spores). The blight is of common occurrence, but I do not 
remember any year in which I have seen so much of it as this. In most countries 
this blight is well known to agriculturists, but it occurs to a serious extent chiefly 
only in those countries in which agriculture is yet in a backward state. In some 
parts of England its occurrence is certainly far from unfrequent, but this is only where 
an antiquated system of agriculture is still pursued, or where injudicious attempts are 
made to grow cereal crops unsuited to the ciimatical conditions. However, in England, 
there has been a very marked disappearance of the disease durine the past twenty or 
thirty years, which must be attnbuted^ to the progressive development of a superior 
agricultural practice. Straw and grain infested by the spores m * Smut ' are not 
thereby, it is believed, rendered at all injurious when used as the food of live-stock, 
neither is the grain rendered unfit for human food as is that infested by the spores ol 
the fungoid disease called ' Ergot.' The loss that results from *' hmut " is chiefly 
in the diminution of the yield of grain ; and when, as is sometimes the case, from 20 
to 30 per cent, of the heads of grain in a field are rendered abortive, the loss is a 
serious one. As regards the prevention of this blight, it appears to be generally 
admitted that superior culture with the protection of the seed oy the use of chemical 
dressings are the most efficient means Of course, nothing can effectually protect 
a field of grain if the crop in a neighbouring field or in the locality has been attacked 
by the blight; hence the attempt to root out the disease in a locality must be 
general on the part of all the farmers. It was not usual in England until lately 
to dress seed in view to protect thi* crop from *'Smat," but the practice is now 
general. It is true that the means taken are not so efficient as could be desired, for 
the sporules are so liable to become dispersed before harvest and during the harvest- 
ing operations. However, it has been shown that, when seed infested by the spores 
of the blight have been sown, the blight has been reproduced in the crop and that, 
when infested seed has been properly dressed with a chemk:al solution, the blight has 
not appeared. There are many different descriptions of seed preparations used. 
Those in which sulphate of copper forms the chief or only ingredient are the most 
to be relied on. The following process might, I think, be adopted with everv hope 
of success in the treatment of seed infested by the spores of Smut :— ' For 50ft of seed 
take 3 ounces of sulphate of copper which disolve in one quart of hot water ; when 
the solution is quite cold pour it over the seed, with which mix it thoroughly ; when 
quite dry the seed is fit for sowing'" {Con/, with Rtpt., Am. Dept.. Madras 
i878'79)' 

As alluding to Smut and, perhaps, also to Rust and Bunt, the following 
passage may now be quoted from Mr. Nickelson's Manual ofCoimba'iore, 
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Madras^ as it shows the diseases which are known to attack the juir crop 
in that district :— 

'' Setnbei is rust and ia common in cold misty weather. Karipuitei is mildew ; it 
is not known whether this is the developed form of Sembei. Instead of grain, the 
ears are filled with a blackish brown powder like smut in wheat. Navei-fuchi is a 
li^ht green insect beginning as a tiny worm, Kuanthi-Paluva, which feeds and 
grows on the tender plant ; it developes at the time of flowering if the weather is 
mistv. A similar cause is alleged for Asugani {Pen or Pongan)* which is a minute 
blacK insect.*' 

Very little is known for certain r^arding the insect pests of this crop, 
but the reader should consult the special paragraphs below on that subject. 

Bunt ^Tilletia caries.— The spores of this fungus are slightly larger 
than those of Smut, and their surfaces are covered with a reticulation. 
They ripen and are dispersed about the time of the harvest. They attach 
themselves to the outsiae of the grain and remain until it is sown next year. 
With the germinating seedlinp^ the spore renews its activity, attacks the 
embryo, and grows up within the tissue of the plant, but in doing so it 
undergoes a succession of changes and thereby effects a very serious 
injury to the host, upon whose tissue it literally feeds. The spore first 
sends out a little tube, from the top of which arise from four to eight cells, and 
these form the spores of the second generation. They unite by cross tubes 
into H -shaped fissures, then fall off and give rise to spores of the third gene- 
ration, which in their turn produce spores of the fourth veneration. From the 
last mentioned spores the mycelium arises — a network of exceedingly deli* 
cate tubes which, like that of Smut, permeates the entire substance of the host 
and pushes forward as if its aim had been the destruction of the g^ain, for, on 
the fruits forming, the fungus attacks their substance and pr«luces within 
each grain a baneful crop of fresh shores which, by the wind, is sown on 
the unaffected spikes or ears of corn. The grain attacked by bunt looks» 
however, externally as if perfectly healthy. It is, if any thing, plumper and 
rounder. On pressing it, however, it bursts and emits an offensive smell 
and a slimy or greasy dark coloured powder. Little wonder therefore that, 
the farmer fears Bunt more than Smut, for, the latter is seen while the for- 
mer all unsuspected, may be reaped, and on the thrashing floor the bane- 
ful spores sown on the entire crop of eratn. Bunt has been recorded on more 
than one occasion as doing serious damage to the Sorghum crop of India 
iConf, Field & Garden Crops), but it does not seem necessary to repub- 
lish the local reports. From the brief account here given of Smut and 
Bunt, the reader will be able to appreciate the value of the pickling as it 
has been called (in official correspondence) of the seed of Sorghnm and 
other crops. The difficulty in India rests in the fact that whife one culti- 
vator may be induced to adopt such scientific measures, his neighbour by 
refusing to do so undoes all the good effects of the pickling. It has, how- 
ever, been pointed out that the germs of both Smut and Bunt are so sensi- 
tive to hot water and so easily removed mechanically by washing, that 
steeping or washing the grain for a short time, in slightly warm water, 
would do much good where chemical agents to destroy the adhering 
fungoid germs were beyond the means of the cultivators In some parts of 
India (as in the Panjdb, p. 308) to wash the seed before sowing is a common 
practice. For the results of experiments and informatton regarding the 
materials used in India to pickle the seed, the reader should consult the 
Experimental Farm Reports for Bombay, 1885-86, 1886-87,1887-88, etc. 
Carbolic acid, sulphate of copper, common salt, etc., are the substances 
that have been chiefly experimented with. 

II. A Parasitic Flowering Plant— Striga.— The reader who may be 
interested in this subject will And full details under Saccharum (sugar- 
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cane) (Conf, with Vol. VI., Pt, II., 126), where the same parasite, by 
attacking the roots of either or both crops, does such damage as to 
often effect total destruction. Many popular writers affirm that Striga 
acts by depriving thecrw) of the natural nourishment of the soil, but on 
the other hand, the species of Striga arc known botanically to be root 
parasites and therefore to suck the sap from the foster-plants to which 
they attach themselves. Although no Indian writer has especially noted 
t^e direct attachment of the Striga weed to the roots ot Sorghum or 
Saccharum, yet there is little doubt that it is in that way that the weed 
effects its destruaive mission. The Observation that the oarasite is de- 
stroyed if cotton be rotated with Sorghum would be accountable for by the 
affirmation that it is unable to subsist on the roots of cotton and, being 
an annual, the seeds germinate and die, from want of a suitable host on 
which to feed and produce their fruits and seeds. The Director of Land 
Records and Agriculture, Bombay (Report, 1886-87, p^ io), refers to this 
disease:^ 

" One-third of the crop of the general farm was devaitated. The experiments to 
study the habits of the oarasite have been continued. Plots sown with maize fol- 
lowed by eram and witn iow4ri were attacked, thoueh in the case of maize the 
parasite did not show till late. It was plouefaed in b^ore the eram was sown, and 
did not reappear. In the jowdri plot it held sway in spite of iJl efforts to keep it 
down. In another plot, last year sown with fowdri, when the parasite appeared. 
Cotton is supposed to keep it in check. Sub-soiling was tric^ as a preventive in 
another plot. Gram was the crop taken. The result was very favouiable, though 
not Conclusive, because the parasite does not feed on nam. fowdri should be tried 
after sub-soiling. Horse-dun|^ is locally supposed to mvoar the parasite. The result 
did not in any way support the supposition, for, though jowdri was sown, it was un- 
injured." 

III. Pests in the Form of Insects, Birds, Squirrels, etc.— Most writers 
say that birds and squirrels are perhaps the worst enemies to Sorghum. 
Their depredations necessitate constant watching for at least 25 days 
before the crop is cut, a circumstance that enhances g^reatly the cost of 
cultivation. But this danger and trouble is perhaps so evident that it 
needs no further explanation. It is otherwise with the insect pests. Some 
of these are fully understood, others are so obscure that much difference 
of opinion prevails as to whether the poisonous property (spoken of as 
possessed at times by the stems, when used as fodder) is due or not to 
an insect. In the special article on Pests {Vol, VI., Pt, /., 147) it is stated 
that the larvae of a moth known in the North- West Provinces as hhaunri 
(not as yet identified) attacks t\\ejudr stalks in much the same fashion as 
the sugar-cane is tunnelled by the *• sugar-cane borer." These larvae, in 
fact, bear so strong a resemblance to those found in cane that Mr. Cotes 
suggests, that they may also set up decompositions suflRcient t> cause the 
poisonous properties r^arding which so much has been written. It may 
be added that the prevalent belief among the Natives is that the poison 
is the result of an insect, and it is worthy of note that it occurs at the same 
peried and under similar circumstances as in cane, via,, during an excep- 
tionally dry season. The following two passages may be accepted as 
representing the somewhat exhaustive controversy that exists on this 
subject :^ 

* The most peculiar of the diseases to which fudr is liable is that which makes 
the young" stalks poisonous to cattle, if eaten by them when semi-parched from want 
of rain. Of the fact there can be no doubt ; in the scarcity of i^jj large numbers of 
cattle were known to perish from this cause, their bodies becoming inflated after a 
meal of the young judr plants, and death ensuing shortly afterwards, ap|>arently in 
severe pain. A good explanation is not, however, forthcoming. The opinion uni- 
versally accepted by Natives is that young iudr when suffering from deficiency of 
rain becomes infested with an insect called bhaunri, to which its poisonous effect on 
catde is due. Immediately rain faUs the insect is said to perish, and unless the ears 

S. 2464 



DISEASES. 
Striga. 



Conf. withp, 
310, 



Insects, 
Birds, Jte. 

2464 



Digitized by 



Google 



304 



Dictionary of the Economic 



SORGHUM 

▼ulgare. 



DIBBASBS. 

Insect!, 
Birds, He. 



Conf. 9ith 
3o6,3o9,3ii. 



Diseases and Pests 



CUmate. 
2465 



have appeared before the rain failed, the crop often recovers itself, and yields a food 
outturn of grain" (Duthie & Fuller), 

A totally different explanation of the great nr.ortality amongst cattle* 
in the year 1877, is given in a paper by Veterinary Surgeon J. Anderson 
Asrri. and Hort, Soc, Jo'irn^i F/., Part /, p, i. New Series), The 
articles is too long to give* in extenso, but the following extracts will show 
the opinions arrived at by that writer : — 

* From my recent inve^igations and experiments, I have come to the contusion 
that jowar is not poisonous. Some stocks here and there contain insects, others a 
fungus, both of which are supposed by many to be the medium of poison. Even if 
they were poisonous, they are not found in sufficient Quantities to prove iniurious, and 
account for such wholesale mortality. The prevaihng idea is tnat the f'ifwar has 
become poisonous not only from want of the usual rains, but also from the scorching 
effects of the unusual return of the hot winds ; or that a poisonous gas engendered 
in the stalk by the action of the heat, etc., etc. The insects are of the HsMiPrSRA 
family commonly met with on plants, and the fungus, when submitted to a micros- 
copical examination, consisted almost entirely^ of round spores. Dr. Franklin, 
who examined it, cannot say to what species it belongs." "I look uponjowmr as a 
destructive substance or thing, and not as a poison. It destroys life by acting mecha- 
nically on the system, just as a sponge dwells in the stomach and kills on being 
retained there. When jowar has been eaten, it generally produces *lioven' dis- 
tension of the first stomach as known by the generation of a large quantity of 
confined air, a product of fermentation arresting tne natural function of rumenatiofl 
and digestion which causes the animal to sw^l even to a state of suffocation or 
rupture of some part of the stomach or intestines to death." '"Hoven/ therefore, 
is a verv common and exceedingly fatal form of disease, or rather accident. The 
stomach becomes surcharged with flatus, becomes paralysed as it were, and is thus 
rendered incapable of expdling its contents. Consequently rumenation and digestion 
cannot be carried on properly, but fermentation goes on instead, b3f which a large 
quantity of gas b immediately generated which, from want of ventilation, causes ttie 
animal to swell to a state of suffocation and sudden death is the consequence. 

*' The symptoms are verv alarming and rapid in their course; and may come on 
sometime^, even if only a very small quantity of f'oivar has been eaten. The left 
flank swell up accompanied oy distressed and labored breathing, panting and great 
depression, disinclination to move, with prominent and blood shot eye ; the animal 
staififgers, falls down, and dies of suffocation.*' '* Hoven is the result of irregular 
and bad feeding^, or from cattie eating food which they are unaccustomed to ; or 
from eating partially decayed or unripe fodder of any description (stunted jowar), 
and particularly, succulent shoots which spring up after the first showers of rain. 
Cattie are sure to overgorge themselves, more especially half-starved ones, or eat so 
greedily that it is not sultiaently masticated, and before it can be properly prepared 
by rumenation, fermentation takes place, and carbonic acid gas is eliminated. Hoven 
is the result, appearing like an epizootic, affecting many animals at the same time and 
place. As this complaint w preventable, the assamis should hinder their cattie from 
eatingy<mrar by herding them, or by fencing in the jowar khsts. This has been done 
in many places with marked success .... The first thing to be done 

is to arrest the process of fermentation and restore heilthy secretion and action of the 
stomach. To do this the air must be displaced by eructation or through the int»- 
tines, or bv opening the stomach with a trocar and canula the latter should be left in 
the wound for some time^ so that the gases generated may escape as far as formed." 
** I have given an experimental bullock as much as six seers at one time, of what was 
supposed to be poisonous /owar, and it had no effect whatever. I attribute this simply 
to the fact that the animal ate it surely, masticated it property, and ruminated quirav. 
I'he same animal has had it dried in the form of ohoosa and in decoction. The 
experimental sheep will not eat mor^ than a stalk at time, and after being starved 
for 24 hours. A strong decoction had no effect on them either. I he great loss thnwgh 
neglect and ignorance ought to rouse cattle owners from their apathy, and show them 
the necessity of storing fodder in plentiful seasons, preserving pastures and fencing 
in crops." 

IV. CUiDAtic Disturbances, such as want of rain, excess of humidity 
or damp, cloudy weather, and extreme or unnaturally high temperature, 
etc.— It will be observed from the remarks already offered that whether 
due to the presence of an insect or to some physiolog^ical change in the 
grrowth of the plant, owing to climatic disturbances, the judr stems are 
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not always liable to cause injury to cattle. * The occurrence of the poison- 
ous property (as it has been called) is simultaneous over a large tract of 
country, appearing and disappearine within certain fixed limits of time. 
The imerence is, therefore, unavoidable that the stems have been affected 
or altered in some way* Both the theories (advanced above) are, therefore 
admissible, namely, that certain climatic conditions pre-dispose the stems to 
an epidemic development of the insect pest or alter the nature of the stem 
or of its sap, so as to favour the fatal fermentation to which Veterinary 
Surgeon Anderson attributes the disease. The only observation that 
seems consistent to both theories is that the disease follows unusually 
hi^h temperatures. The judr is mostly ^rrown on hi|^h lands as a khartf 
crop and is only very occasionally irrigated. It is dependent on the 
rains for its moisture, and if these fail famine both to cattle and itien must 
supervene over large tracts of India. A delay of the rains or an un- 
usually high temperature must materially alter both the yield and the 
quality of the crop. It would thus seem, that the effect of climatic dis- 
tarbances, both as favouring one or other of the diseases dealt with above, 
and as modifying the <)uantity and quality of the crop, has not received 
that degree of consideration which it demands. Need it therefore be added 
that the study of the races of Sorghnm, in relation to climate and soil, is of 
the very first importance. 

Cultivation in BengmL — Although grown by the hill tribes of Chutia 
Nagpur, Rajmahal, and the Tarai— to a limited extent— yi/<fr cannot be 
regarded as an important article of food in Bengal. It is more generally 
cultivated in the portions of the province that approach in climatic and 
other conditions to those which prevail in the North- West Provinces. 
The unimportance oijudr, indeed of all millets, may be learned from the 
opinion arrived at by the Famine Commission, namdy, that famine in 
Bengal meant essentially the loss of the rice crop sown in April to June 
and reaped from November to January. The loss of the bhad9i or 
intermeaiate crops, which consist very lar^^ely of Indian-corn, millets, etc., 
would not produce famine, nor even scarcity* 

The following passages are extracted from the A^icultural Department 
reports on the subject of iudr as a fodder in Bengsu :^> 

" The following fodder-grasses were sown on the Farm :*Sorgham, 
yellow cholarn^ vfhite ckolam, and Reana (Euchlma) Iturarians. The 
Sorghum was manured with bone- meal. The increase in yield thus obtained 
more than covered the enhanced cost of cultivation due to the purchase of 
the meal. The results showed that fbdder^grasses can be raised at a nomi- 
nal cost of two to three pice per maundy and are likely to prove profitable 
crops in Bengal '' (1888-89). 

Sorghum*^ThR following statement shows that Socglmm can be pro- 
fitably cultivated in Bengral as a fodder crop. The price is taken at 4 
annas per maund of gfreen S«rgliiitii, and has been arrived at by a com- 
parison with paddy straw. It appears that a bullock of more than ordi- 
nary size can be kept in perfect tiealth during the height of the working 
season, on half a maund of Sorghum (well matured and with the seed and 
stalk together), and a seer of mustard cake per diem* The outturn may be 
given :— 
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It has hitherto been said, that Sor^um as a fodder crop will not pay 
in Lower Bengal {tSSg-gt/}* 

" S^grhum,^Etp€r\menis made with this crop last year confirmed the 
opinion expressed in the Annual Report of the previous year that Sorgin u n 
can be profitably grown as a fodder crop in Bengal. The produce was 
sold at 2 annas 6 pies per maund to a Calcutta dairy, the manager of 
which, Mr. Q. O. Bose, a Cirencester scholar, reported verj- favourably on 
it. The yield of milk of a number of cows was increased from 20 to 25 
Seers by the substitution of Sorghum for straw ; while the cost of feeding 
wa^ at the same tilne r^uced. Mr, Bdse has been so far encouraged by 
tne r^ultSf that he proposes to grow Sorghum as a fodder for his mifch 
cof«rs. The cultivation of Sorghum realized a net profit of Hi 2- 12^3 per 
bigha **( 7^0-9/ ^. 

Cultivation in A88am.^!n the report of the Agricultural Department 
of Assam (1886-87, p. 23), the J (mar and Bdjra crops are dealt with as 
follows % — " These two admirable fodder crops are never giown in Assam, 
except, perhaps, occasionally by tea-garden coolied, and yet, in almost all 
parts of the Protince, there are s6^sohs wfieti tfi6 cattle suffer from want 
of food. It w^s thought that possibly the people might be induced to 
grow fodder, and in 1886 a small consignnnent of one maund of h&jta 
and one maund of jewdt was tried. It was distributed to the Deputy 
Commissioners of Sibsa^ar, Darrang, K^mrup, Nowgbng, and Laknim- 

Sur, and to tlie Sub-di visional officer of MangaldSi. At Lakhimpnr, 
orhdt, Golagh^t, Nowgorfg, anci Kamrdp, the ^periments failed. At 
Sibsdgar.a poor crop was obtained ; at Tezpur the produce was good ; at 
Mangaldai a part of the seed germinated well, and the Stib-£visional 
Officer (Mr. Qait) reports that the experiment has resulted in much good, 
as it has started the cultivation of the^te crops, and much is being gfbwff 
by the coolies this year on their oKvn account. '* 

Cultivation in North-West Provinces & Ovidh.—^hldr' is i very import- 
ant crop. According to Messrs. Difthie& Fuller there were rn 1882-83 
1,356,961^ acres devoted to the pure crop ; 1,543486 acres of judr-arhat 
(that is, judr mixed with pulses) ; and 24.7,076 acres under judr fodder 
(called chart). Some idea may also be learned of the importance of the 
crop from the review of opinions collected by th€f Fdimtne Cpmmijssion 
regarding the staple food of these provinces : — ** Tne poore^ classes, that is 
to say, the great majority of the p^ple, live on the cheapest khafif ^bat\9 
from September or October till the spring harvest comes in, and on 
barley, gram, and peas from that time till the autumn. Where rice rs much 
grown the coarser kitids are mainly consumed by the lower classes. Wbwit 
and the fine*- kinds oi rice are almost entirely reserve<t for the consumption 
of the rich, who also live on the millets, ywoV, and bdjlra, to some ^tent i^it 
the coH we2»ther. Both the millets and cereals are usually, ground into meal 
and baked in round thin cakes j they are eaten erthci- wrth <fo7, i.e., pulses 
mashed and boiled into porridge, or with ghi, or both together; sak td 
always added, but there! is rtot much demand for pepper, ^waf. and 
bdjra are sown shortly after th€f commencement of the racins. and lateness 
in the fall of rain is ,a disadvantage. Bdjra can, however, be put in 
later than judr. If no rain falls before the 15th of Atigust, they cart 
hardly be sown, or if sown and no rain falls for a month after the crops 
come up, they are burned up unliS^ protected by irrigation, destr<^e<i 
by heat and drought. Rain, therefore, in June or tfie banning of July, 
and agajn in August or early in .*ieptember is most required. Arka^ 
cannot be sown later than jiidr and bdjra, but it s|andd a subsequent 
faihire of rain better, and lasts when they do not. " 

For the purpose of this article it is perhaps undesirable to attempt a 
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reri^w of the numerous district reports which have appeared on the judr 
of these provinces. This has been so recently done by Messrs. Duthie 
& Fuller (Field ^ Garden Crops) that it may be said nothing new 
has transpired^ and from that work the following information has been 
derived:— 

'*The dry stalks and leaves of iudr, chopped into small pieces, form the ordinary 
cattle fodder of the country, for some months in the year, being fcnown by the name 
of karbi. Occasionally /mot is g^rown soldy for cattle fodder, and not for its grain at 
ally in which case the stalks are cut white green before the seed has had time to 
mature* It is almost the only green fodder crop grown as such in the prorinces, 
and hence, when grown for this purpose^ has no more distinctive name than chari, 
which simply means fodder. Chart cultivation is, however, almost entirely res- 
trkted to the districts of the Meerut Division, where the cattle are mostiy purchased 
from^ the outside, and are of a far better quality than those in other parts of the 
provinces. 

" its valoeas a green fodder may be inferred from the following analysb made by 
Prof(»SSOf Voelcker, in whkh hs nutritive qualities are compared with those of 
tarnips :-^ 

Chari. Turnips. 

Water 85*17 90*43 

Flesh-forming matters 2*55 1*04 

Patty and heat-producing matters . . • 11*14 789 

Inorganic matters 1*14 '64 

100*00 loo'oo 

The area under judr is larger than that under any other kharif crop, with the 
exception of rice, and amounts to nearly 36,98,000 acres, \\\ lakhs acres of which 
are in the 30 temporarily set tied North-west Provinces districts, forming 13 pcr 

Sent, of their total cropped area, and 25 per cent, of the area under kharifcro^. 
t is, however, almost entirely confined to the dbtricts of Robilkhand, and Doib and 
Bundelkhand, and comparatively rare in the east of Oudh and in the districts of 
the Benares Division, where its place is taken by rice." 

** Judr is a kharifcxo^, being sown at the commencement of the rains and cut 
dbrin^ November. When grown for fodder and irrigation is available, it is often 
sown IB the hot weather, before the com mencement of the rains, that it may be g[ot 
off the ground as soon as possible, since it is generally followed by^ a crop in the 
6uccee(fing rabit this rarely, if ever, happens with judr when grown for its grain. No 
partkular rotation appears to be followed, but it frequentiy alternates with rice on 
day or toamy soils not subject to flooding. It is comparatively rardy sown alone, 
ftdng, as a rule, mixed with several other crops, of which arhar (Cajanua indicus) 
k liie eUef. The oil seed called til or gingelly (Sesamnm indicom) and the 
low-growhig ptrtsesmiffi^, urdor masA (Phaseolns mongo and radiatus) and 
tMa or r&mds (Vigna Catiang) form an undergrowth in most judr fields, yieding 




ferred, where possible, and perhaps the best crops of Judr in the provinces are borne 
Wthe heavy black soil of Bundelkhand. So far indeed as soil is concerned, Judr in 
the ^AiiW/^ answers to wheat in the rabi, the place of barley and its mixtures being taken 
hy the bulrush millet (^a/ra— Petmisetiun typhoideum). Manure is but rarely 
given, unless the crop be grown for fodder, when it b generally succeeded by a rabi 
crop, and the land requires therefore artificial stimulation. Tbe number of plough- 
fai^ varies from one to four, land which has borne a crop in the preceding rabi not 
being held to require so much tillage as land whkh has lain fallow since the end of 
the kkarif preceding (Bardlly). Gods are usually broken before sowing by the 
use of the k>ff ck)d-crusher. The first sowings of the khari/are those of cotton, and 
as soon as these are finished Judr is commenced with. The seed is sown broad- 
cast and pbughed in, being used at the rate of 3 to 6 seers per acre if for a grain 
crop, and 12 seers ijer acre if for fodder, when thickness is the chief thing looked to. 
The seed of the minor crops (arhar, mdng, ete., known collectively as utara'S is 
mixed with the iudr seed and scattered with it; labia alone being sown by hand in 
Knes across the field (Cawnpore). In some parts of the provinces the finest heads 
are pkked out at each harvest and set aside for sowing in the succeeding year 
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(Cawnpore). Irrigation is very sdilom used unless the crop has been sown before 
the commencement of the rains, or the season is peculiarly unpropitious. The crop 
is generally weeded at least once, sometimes by nand^ but often by mer^y drivia^ 
a plough m lines through Che fidd when the plants afe about a foot h^gh, so as to 
open out the soil round the plant roots which has a very beneficial effect." 

Cultiyation in the Panjab.~Mr. Baden Powell {Panjdb Products) has 
very little to sav reg^arding /Wr proper, from which circumstance it 
might be inferrea to be of little value. In the Agricultural Returns of the 
Province, however, 2,369,400 acres are shown to have been devoted to the 
crop in 1889-00. In the Famine Commissioner's Report it is stated that 
from the replies of the District Officers it may be inferred that barley and 
the ilr/rdr{^ millets and maize, with a little rice, constitute 47 per cent, or 
rearly half the food consumed in the province. Wheat contributes 37 per 
cent and pulses 15 per cent. But in certain districts no wheat is consumed, 
while in others, such as Lahore, Rawal Pindi, and Multan wheat forms half 
of the food annually consumed by the population. It will thus be seen 
that millets are fairly important and judr is the chief one. By the rvl- 
way returns, the Panjib is also shown to export millets {judr and bdjra) 
very largely to Bombay and the North- West Provinces. There are said 
to be two varieties, one wi^ a reddish CTain and |the other white. It is, 
however, fairly extensively cultivated as a fodder crop known as ehdri^ and 
for this purpose it is sown much thicker than when grown for food. 1 he 
following extracts from district reports may be found to furnish the chief 
ideas regarding the Panjib cultivation of this millet :.-In the Settlement 
Report of Jhang district it is state! that— 

'* In this district there are 38,268 acfes under cultivation. Jcmar and cotton are 
the two kharif staples. Jowar is s^own largely on wells and sailah lands. On the 
Barani lands of the Chiniot tahsU its place is taken bv bdjra. It b not grown to any 
large extent on the wells on the northern villages o' the iahiil where makai takes 
its place. ^ A recent accretion of good soil, land well manured and soil that is dayey» 
and has lain fallow for some years are the three best soils lorjawar. On the river land» 
the best soil for j<7ivar is a lig^t sandy loam of recent formation, wdl moistened b^ 
percolation. There is not very much preparation in the way of ploughing. Twice is 
considered ample. The seed is then sown broadcast and ploughed in. The ground 
is not rolled unless it is cloddy. If the soil is not very moist the seed is sown with a 
drill, in order to get it as deep down into the soil as possible. Sowing commence at 
the be^nning of Sdwan, and go on to the banning of Bkndron, The earlier the 
jowar IS sown the better. It ripens before the frost and the stocks are sweetest. 
^owar is onl]^ sown late for fear of floods. If there has been rain, and the soil is 
sufficiently moist, the land is prepared and sown. If there has been no ram the land 
is first irri^ed, then ploughed twice and rolled. The seed is sown broadcast and 

§loughed in. Jowar seed is always steeped in water the night before it is sown. 
^owar is watered about every eighth day, but it is hardly safe to lay down any rate 
other than that it is watered whenever it Wins to dry up. ^tmar when needing water 
is a sure index to the quality of the sou. Where the soil is poor the f^var leaves 
shrivel up very soon, while the rest of the crop, if the soil is good, may show scarcely 
any signs of distress. The amount of seed sown is i ft an acre. There are numerous 
kinds oi jowar. That grown near Khfva and Khinfnvina has the highest reputation. 
The varieties usually denote little more than grades of flavour in the gnun when 
parched or scorched. Of one kind of j>»Ar the ear is compact and the grains close 
together, of another the ear is made up of a number of small branched stems, each 
carrying grain. The first b called j^umma. * the second Hilya,^ y^vorb often 
manured. The kachi jowar ripens earliest in tne latter end of October, that grown in 
the Kichand next, and, that on the Chenab last, in the bes^nning of February. The two 
best crops of joiDar, the writer has seen, were one in Xadkana Mirati, a hela in the 
river Chenab, tahsU Shorkot, and the other at Chakk Bandi, on a well largely assisted 
by surface drainage from the Bir. 

Jowar b rather a delicate plant. Besides the maladies to which it b subject 

• Conf, with the distinctk>n established in the chapter on varieties : /rumma is 
very probably S. vulgare, Hlya one of the forms of S. halepcnse.— ^rf. Diet. Bctnu 
Prod. 
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bsfore it comes to ear, early Crost and late rain ereatly diminish the yield and render 
the stalks tasteless and dry. It is aUo liable to ' toka * and < t€la '. " The writer 
of the above passage enumerates 29 forms of Sor^tUQ as known in the district. 

In Dera GhaBi Khan. — " Jowar is the staple food of the district and the chief 
crop grown in the Pkchid. It is grown between June and August, and the later sown 
crops are considered the best. Jowar takes less water than most other crops. The 
average outturn is 10 maunds in the Pachdd. In the Sind circle /#»ar is grown for 
fodder and is not a good grain-bearing crop. The s^lks are eaten like those of sugar- 
cane" {Report of the Settlenunt ^ the Dera Gkami District). 

Of Dera Ismail Khan^ — It is said: " About three-fourths of the jowar grown 
Cis-Indus- is in the Thai ; all through the district a great deal of the jowar is cut green 
for fodder; any grain that ripens goes to feed^ the cattle. The zemindars them^ves 
do not eat jowar grain unless driven to it by necessity. In the Thai however, a 
certain amount is commonly eaten. Near towns green jowar is a very valuable crop, 
and often sells at R4 or R5 per kaal '* {Dera IsmaiUKhan District Report p. 844). 

CnlthratkMi in the Central Provinces. — Some idea of the immense im- 
portance of this millet ma^ be learned from the remarks made by the 
Famine Commission regarding the staple articles of diet with the people of 
these provinces : -" Judr is the staple food in Nagpur, Wardha, Nimar, 
Western Chanda, the south of Chhindwara and of Betul. Judr ordinarily 
is sown from the first fall of rain on the poorer and higher grounds till the 
end of July in Iowa* lands. The critical time is through August, when a 
total cessation of rain will destroy the plant on the high lands, and an exces- 
sive fall will rot the seed and young plant in the lower grounds. Again, 
after full rains in August, a total cessation in September will destroy the 
plant on the high grounds, but heavy rain will benefit high lands, and will 
not injure the low lands to any considerable extent. The rains which fall 
at the end of September, or early in October, will determine whether the 
outturn be well above or far below the average period. The inferior 
variety oijudr, cultivated on the hij^h grounds, is harvested in November, 
the bulk of the crop on rich soil in December. The cultivation of the 
lighter sort is on the increase, as it is almost independent of the uncertain 
October rains." Speaking of Sironcha the Famine Commissioners 
specially allude to the existence of a rabi juar crop. 

The followin^^ extract from the Report on the Land Revenue Settle- 
ment of the Nimar district will indicate the mode and extent of the 
Jowar industry in that part of the country :— 

Jowar forms the " staple crop of the autumn harvest. A great number of 



varieties of it are recog^nised as possessing distinct qualities in the matters of weight 
of crop, time of ripen! ne, hardiness in season of drougnt, and flavour when eaten. The 
best of these grown omy on the best mdl land, are honri, amneri, silwa, f^^ngei. 



andiei, and dddmogar ; the poorest, which are always sown on kukrah or infenor md\ 
are hoglei, santei, agya-kondai, and sat-pdni (which will ri{>en with only severe 
showers). There are about twenty more besides these, and it is believed that these 
distinctions are not imaginary, but really form a part of the agricultural knowledge of 
the people. Jowar is sown with the ti/un, or drill, as soon as the first rains have 
sufficiently moistened the land, and the appearance of the weather indicates continued 
tain. This period ranges between the I5tn June and the 15th July. It requires to be 
weeded once or twke, according to the strength of the soil in oreeding weeds, and at 
the same time the plants are thmned out till they stand about if feet apart, as they 
shoot up very rapidly, they soon top the weeds, and require no further attention. 
Jowar IS held to be an exhausting crop and is seldom sown in successive seasons 
on the same land ; the alternating crops bein^ cotton, tdr or some of the pulses, if the 
land is good enough. The cUfferent species ripen at different times, but cutting 
usually commences about the 15th November, and all are generallv rea^ by the 
end Of December. The quantity of seed sown is from 6 to loft, and the yield varies 
from about i5o1b only on the poorest kukrah soil to yoolb or more on the strong mdl 
land of the Taptee Valley. On average mdl the yield may be about 4oo1b, but the 
writer it inclined to estimate the average yiek) for the whole district at about asolb 
per acre, which is a return about forty-fold. Besides this the stalks {kurbi) form a 
valuable cattle fodder, fetching when sold, which is rarely the case, about R4 or 5 
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per acre. Forty-five per cent, of the whole cultivated area is devoted to tha crop. wIiicb 
forms the staple food of all classes of the people. The heads are eaten brgaly at unrest 
tinier simply roasted id the field, but it is usually made into unleavened cakes and 
eaten witn pulse or gram 6our and ghi (darificKl btitter). ft is much ligliter than 
wheat and extremely digestible, so that a good deal greater weight of it than df vlieat 
forms the average ration of a working roan." 

In the Settlement Report of the Chhindwara district, referrii^ lo this 
plant it is stated that it forms the chief food of the cultivating^ classes, rice 
and wheat being alike but little used by them. It is sown at tne b^^inning 
of the rains in June and ripens towards the end of Novemb^. The Upper 
Godavery distnct possesses both a khartf and rabi crop of this millet, the 
latter is said to have a yellow g^ain. The white judr constitutes the 
chief food of the people. 

CnltiTation in Beror and Hyderabad.^ Very little of a definite nature 
can be learned regarding the jWr crop of this province. It often suffers 
badly from the parasite Striga Intea, though the Natives appear to have 
made .the same observation as in the Central Provinces and Bombay, that 
the ravages of this pest are greatly mitigated bv alternating cotton and 
judr. In the Famine Commission Report the following passage occurs 
regarding this millet : — " yudri is the staple food of the province. In 
1876-77 It occupied 35*10 per cent, of the total cultivatea area of the 
province, and 68*31 per cent, of the area cultivated with food-grains. It is 
sown in the end of June or beginning of July, as soon as the cotton sowings* 
which first receive attention, are completed. It is reaped in the end of 
November or beginning of December. From the time it !s sown, until the 
end of September, any prolonged period of dry weather is hurtful to judri. 
It specially requires good rain in August The best crops of jWrt are 
raised when the monsoon rains are equitably distributed over the months 
from June to September, and aggre^te 28 to 35 inches. Prolonged 
wet weather, such as we have h^T this season, is damaging to the judri 
in low lands. The Judri crop is again sometimes damaged in autumn 
by unseasonable rain falling at a time when the heads of grain are 
ripening, the effect of which is to blacken and rot the grain. ** 

Of f^yderabad it is stated there are two crops of tudr: the one is 
sown from the 6th June to 17th July, and reaped from the 22nd October 
to the 30th November. Rain is essential at the time of sowing; up to a 
little before the full development of grain, a period of two months, after 
which at the reaping of the crop and a little oefore rain is injurious. Ex- 
cessive rainfall a month after sowing, that is, when the seed has germinated, 
blights the crop. From this cause proceeded the chief injuiy in 1878. 
The second crop known as white jWr is sown between the a5th September 
and 3rd November. It is reaped between the 17th February and 15th 
March. Rain is necessary from 5 to 6 weeks after sowing, but failure of 
rains does not injure the crop when grown on regar soil. 

Culttvatton in Madras. —In the Famine Commission Reoort a table 
is given of the food-stuffs grown in the Ryoivtar and Inam lands of the 
Presidency. Cholam appears as occupying in the following districts the 
percentages to the total food area indicated by the figures shown: — 
kurnool 50, Bellary 40, Cuddapah 3i,C(Mmbatore 30, Madura 22, Tricban* 
opoly 17, Tinnevelly 9, Godaveri 9 and Salem 5. These seem to be the 
only districts in which it is grown, but in some of the districts not named its 
place is taken by cumbi (Pennlsetom typhoideum— ^i/ra), in others by 
rdgi (Elensine Coracana), and two or all three of these millets may be 
grrown in certain districts. Thus whe^ e rice is either not suitable or less 
popular, an abundant harvest is obtained by the people of Madras from 
millets. In the table furnished at page 296, Maaras is shown to have 
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had last year 4,^76,5,09 acres wndet judr (cholam) and 2,596,947 ^**® 
of bdjra {cumbd). 

A full account of the cultivation of ch»lam (judr), as carried on in the 
Coitnbatore district, is ^ven in Mr. Nicholson's Manual. 

** Cholam (Sorglinin vulgare), he says, is grown either as a garden or dry crop, 
also frequently on tank-fed lands, or as a first crop on poorly-nrrigated channel lands. 
This 19 a very aseftil crop, giving a good outturn with a mininiuaB of rainfall or ^^^^ 
and labour, as it is said cholam is ue crop' for a lazy man. Its gram is abundant and 
nutritious, while its stem is excellent fodder for cattle, which eat it readily whether 
ffreen or dry. In garden cultivation there are two great seasons and kinds of crop : (i) 
that cultivated m March and reaped in June-July (hot weather crop) ; (a) that sown in 
October-November and reaped in January-February. It is called a four-month 
crop. The chief varieties are periya'-vellei, tovaram, siru-vellei, u^pam, karuvettu, 
sen, ennei'kittan, and kakafrettu. Tbc irst five are usuaUy sown in October-Nov- 
ember and reaped in February-March, the latter grow from March-April to July. 
There are variations, however, in each taluk as to the kinds grown in the two seasons. 
The soil is manured by cattle and sheep-penning and by village refuse, the manure 
being well ploughed m when rain falls ; seed is then sown broadcast, and ploughed m, 
after whkh the plots for watering are formed, but if the soil is fairlv moist, it is not 
irrigated for two«r three weeks. After the first watering itiis hoed and thereafter water- 
ed about once a week till harvest. Seed per acre is 4 measures, or 14ft; and the out- 
turn up to 768 measures, or 2,660 ft. 1 && crop, as gr«wa lii gardens, is a marked 
contrast to that on dry lands % even in fairly good years the latter, on soils other than 
black or new lands, is short (5 to 6 feet nigh) and with but poor heads, while in less 
favourable years it is not even 3 or 4 feet high, with stalks as thick as ouillsand heads 
as big only as an tsg. On ^dens it is 8 to 9 feet high, stout, healthy, and with 
splendid heads full of grain. Such is the effect of regular water and good soil and 
cuHiyatipn^ On ^he bighn' ^las^ red soils aiMl on black cholam is, however^ of excel- 
lent growth, almost eaual to that in gardens^ though not grown so densely ; m the red 
soils off Anamalaiand the neighbourhood, which have been recently reclaimed from the 
forest and get the south-west monsoon, the crops are of the finest description. The 
Ary land cholam embraces most of the above varieties and is g^own at two seasons, vj#., 
Kir, sown to May, June, July, and reaped from three to four months later ; and 
parwoam, sown in October- November and cut in February. Seasons differ widely in 
the various taluks, Kir cholam, for instance, beine rare in Erode, and common in 
Kanir and North Dhirdporan^ The Kir crop is usuaflly mixed with oottoo, gingelly, 
dholl, castor-oil, and pulses ; the paruwam crop is not mixed. Castor-oil and dholl 
are sown in tines ; other seeds broadcast with the cholam. After sowing, the crop is 
inter*ploughcd when from four Ao six weeks did. The Kir crop is reaped in July or 
later, accordii^ to sowkig; the dholl is reaped in January and castor beans twice, vf#., 
m Nov«Qibci>Dccember «nd February-March." 

The aame author elsewhere^ speaking of cholam when grown as a 
fodder crop, says :— 

*^ In the Kiagyam dividoci of Dhdlriportn, where the best catHe are still reared, there 
is a regular practice in^ February-March of growine either cholam or^ kambu (chiefly 
** ** ' " 1 otfflr (" 
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its being sown dosdy so as to vield heavily, and is grown at aqy tjme that fodder 
may be wanted. It is cut down before earing and affords considerable provision 
during the hot weather. Fodder crops are not grown on dry lands ; there is consider- 
able pasture except in the hot weatner, a«d as St is unusual to get rain sufficient even 
for ploughinf from the eed of December to 15th Ajnil, no such crops are possible 
except on garden lands. Cholam straw is a favourite fodder and is carefully stalked 
for use; the numerous stalks that dot the black cottoo soil of Udamalpet and all 
gardens are an agreeable feature i« the Undsoape*'' 

On the subject of outturn Mr. Nicholson furnishes usieful fmormation. 
S^ace cannot, however, be afforTled to continue the quotation of the 
original passage. Mr. Nicholson furnishes a table in which he shows 
the average yield from good land to be 374 Madras measures,* of middling 
soils 361 measures, of bad soils 139 measures, and the average of all these 
161 Madras measures, or, say, 5^fl!>. Commenting on the district as a 

* A Madras measure appears from the figures given above to be 3iQ>* 
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whole he remarks :— •• The outturn of cholam on dry land varies immensely 
from field to field and from year to year ; that on the Anamalai red soil is 
equal to any in the Presidency, and that on the black soils is probably 
nearly eaually eood, while that on thousands of acres of poor land in 
Erode and Dhiraporam is hardly worth calline a crop." 

Of the GooAVBRT district an account has been furnished of the 
cultivation of cholam which agrees in many points with the above as may 
be seen from the following extract :^ 

" Black re^ada, oc moderately insfoida soil, suits this plant. It does not grow in 
very sandy or iri swampy soils. The preparatioa of the ground cornuneoces in Jane, 
when it is ploughed twice to ^et ria of the weeds, and »ter that it b ploughed once 
every fifteen days till September. Cholam cannot bear too much moisture. If water 
lies on the ^ound the punt rots. The ground should be slightly moistened before 
the first ploughing in June, again in Septomber. and agam in October. In bbck 
rtgada scarcely any moisture is required. The seeos of the previous year's crop are 
the best, taken from heads of cholam well dri^ and preserved in bags for this special 
purpose. Four seers of seed suffice for aa acre, one seed beings sown every dg^ht 
mches. A small quantity ofptsalu seed, or alasanda^ or both are frequently mixed 
with the cholam seed and sown together with it. The ground is again ploughed 
after the seed b sown and fresh-harrowed. The shoots appear in six days, and by the 
end of a month will be half a yard high. After three months more, the stalk will 
have attained a height of two yards, and the head will begin to form, and after another 
month the crop ripens. The ground requires weeding about a month after the shoots 
appear, and a little later it is usual to run a plough between the lines of stalks, taking' 
care not to injure them. A head of cholam b very often twelve inches in drcum- 
ference. In the harvest the heads are cut off witn twelve inches of stalk attached to 
them. They are allowed to dry for two days and then left in heaps for three wedcs 
after which they are stacked. To separate the grain, the heads are cut off and 
thrashed with sticks or palmyra leaf stalks." 

Cnltivatioa in Bombay and Sind.— In the table furnished at p. 297, it is 
shown that there were last year 8,282,876 acres devoted to this millet, and 
only 2,31 1,558 acres under wheat and very nearly the same amount of 
rice, ihtjudr crop thus covered twice the area devoted to wheat and 
rice conjointly. The passages quoted bdow will convey the chief ideas 
regarding the methods, etc., of cultivation, but special attention may be 
drawn to the fact that in this Presidency the rabi, or cold weather crop of 
judr, attains far greater importance than in any other province. It will, in 
fact, be noted that in certam districts a rabi crop is the chief, if not the 
only, judr crop raised. What is also very significant is the further fact 
that the judr of Bombay is chiefly the forms which the writer has referred 
to S. halqiense, var, Roxburghii, a series of forms known collectivelv in 
Western India by the name shdllu. Many of these are not only rich in 
saccharine matter, the stems being accordingly largely eaten as sweet- 
meats, but they are even expressed for their jwce and suear made therefrom 
like the sugar-candy of Bikanir. When Imphre was nrst talked of as a 
desirable crop to introduce into India, the idea seems to have been 
currently circulated that none of the Indian forms of this millet had been 
known to be used for the purpose of sugar, and hence the supposed value 
of the Kaffir Sorghum. Mr. Wray, formerly a sugar-planter in India and 
author of a work on that product, says in an essay on Imphee : ** So much 
has this been the case, that although I have been a sugar-planter so 
many years of my life, and have, as an author, had to look closely into all 
information connected with the production oi sugar, in both ancient and 
modem times, yet I can truly say that I knew nothing of this plant 
until I redded in the colony of Natal, on the south-east coast of Africa, 
where it grows in abundance; nor was it until I reached England this year" 
(1857?) "that I could obtain the works of scientific authors, from which 
to learn its botanical character, and what efforts have been made, if any 
to introduce it to notice" {Sorgho and Imphe$ by Olcott, 201). The 
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reader might consult the opinions which the Editor of this work has ex- 
pressed regarding the failure to establish su&^ar-cane planting in India. 
One of the chief contentions there advanced is that ignorance of the 
resources of India had much to say to the failure. Had Mr. Wray 
extended his studies while resident in India to the indigenous forms of 
cane, he would assuredly have learned much of great value and could not 
have failed to find that sugar from time immemorial had in certain parts 
of India, been prepared from a race of Sorghum guite as good as the 
Impheeof his special studies in Natal. This illustration is, however, given 
here in order to enforce the writers firm conviction that much needless waste 
of money, both public and private, has been occasioned in the experiments 
to introduce to India exotic forms of Imphee and Sorgho at the expense 
of a total neglect to foster and develope the natural resources of the 
country. No better field of research could be afiForded than is available in 
Bombay. The forms oijudr in that Presidency not only constitute the 
chief article of food to a large proportion of the population* but, judging 
from the reports that have appeared, there are doubtless many races of 
this crop annually cultivated that are both more valuable as sources of 
food ana fodder and even richer in sugar than are any of the exotic forms 
as yet made known. 

The following passages will g^ve the reader some idea of the character 
and value of the judr crop of Bombay. 

Mr. Ozanne (in the Statistiad Atlas qf Bombay , published in 1888) 
gives the folk>wing brief review of the Sorghum crops of the Presidency : — 

*' Jowdri is the most important cereal, and at the same time the larp^est and most 
widely grown fodder crop of the Presidency. There are many varieties adapted to 
varying conditions of soil and cUmate. The grain is not exported, bat it is stored for 
many years in undergronnd pits with small damage by weevil, but with occasional 
serious loss by the flooding of the pits. The fodder is also stored with great care in 
the tracts of uncertain rainfall. Jowiri fodder is superior to bdjri. The grain is eaten 
chiefly as a bread stuff in unleavened cakes, but the custom of parching unripe ears 
as the crop b nuituring is everywhere prevalent and is one of the reasons why 
estimates of Yield are so intricate. Agriculturally speaking, three main divisions of 
the crop may be made : (i) the early sown or kharif varieties, red and white ; (2) the 
kite sown or rabi, all white; and (3) the irrigated hot season crop grown for fodder 
alone. In the Kam&tak, the early kinds are red and the late white-grained. They are 
also very important in Khdndesh and Gujarit where they are white. Early jowiri b 
not common in the Deccan, being replaced by b^ijri, and may be said to^ be grown 
only as a fodder crop for consumption in the early monsoon. It b sown in the Kar- 
natak, as b&jri b sown in the Deccan, with lines of pulses — generally a mixture of five 
pulses. In khindesh it is a later crop, sown after cotton hsis been put into the ^ound, 
and generally alone, though often as a row crop in cotton fields. It matures in four 
roonUis. but when only grown for fodder b cut in three. The stem is tall and leafy. 
The white kharif jowari of Khdndesh and Gujardt gives better fodder than the red of 
the KarnAtak. Late or rabi jowiri b essentially the crop of the Deccan. It b a five- 
month crop sown about Septrmber. Its growth b not usually larp^e. The fodder is 
comparatively lieht in weight but in quality b preferred, containing more sugar and 
less woody fibre than the stem of the early red jowiri. rThb must not be confused 
with sorgho. Sorghum saccharatum, which has a black seed and b nut yet grown 
except experimentally.) Nevertheless rabi jowiri b rather a grain than a fodder crop, 
and in good seasons jridds very heavily. In the Karnitak the rabi jowiri is also 
white and b sown alone or with rows of safHower or linseed as in the Deccan. In 
Khindesh and Gujarit rabi jowiri b little sown. It prefers a black soil and cannot 
thrive in the cold season without both depth and water-retaining power which good 
black soil possesses. It grows with great luxuriance on river-side land enriched 
by silt deposits daring floods. Hot season jowiri b known all over. It must be 
hrieated, and b almost universally cut before maturity and fed to the cattle at once 
in the hot weather." 
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• In ihe Ain-i-Akbari (Gladwin's Translation, Ed. rSoo, Vol. //, 62,) " Jmary 
and Bajera " it b said were the grains chiefly cultivated in the Subah of Gu jerat dur- 
ing the 16th century. They were the chief food of the inhabitants. 
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The following passages from ^he Gaxetteers may hdp to amplify the 
information alreaay furnished :— 

A HMADVAOAll.—'' Indian miUct, jwaH tir jondhla, with* in 1881-89^ a tillage 
area of 679^79 acreS| is ihe staple grain of the open coantry, and is largeij exported. 
ExGM>t two early varieties, kondya or kundya and kdlbondi, Indian millet forms 
the cntef cold weather crop, and, without either water or manure, yields plentifully, 
especially in black soik. ft requires little outlay and is grown by all the poorer 
land-holders. The roost esteemed vafietY is shdlu. It is gfrown in black soils and 
is seldom watered or manured. The gram is white and the stalk thin, three to five 
feet Mgh and with sweet juice. Other varieties are dudhmogrm which b sown with 
shdlu other mixed or in separate furrows. The grain is full and milky and is miich 
valued when parched and made into Idhu The stalk is inferior to shdlu as fodder, 
being strais[ht and hard. The head is so thin and feathery that birds cannot rest on 
it or harm it. The stem of a dark-husked variety of dudhmogra is sometimes used 
as a hand-rod by weavers. Tdmbdi, or red juari, is sown earlier and m lighter soils 
than shdlu, and ripens more rapidly. The stem b three or foar feet hig^ and makes 
poor fodder. Of tne two early varieties, kondya or kundya is grown and cot for 
fodder before the head appears, and kdlbondi, so called from its dark busk, pves 
the husbandman food in oad years before the regular crop^ ripens. The stem is six 
or eight feet high and the head is laree. In black soib in March after the wheat 
b harvested the land is as hard as brick, except two or three inches of the lorf^e 
soil. But by April, the cracks and seams become two or three hiches wide and oHen 
two feet deep, and the surface so9 becomes pulverised. The cultivator then harrows 
it with the two-bullock harrow or aui. The pulverised soil b driven into the cracks 
and a new layer b brought up to the immediate weathering influences of the hot sun. 
The value of thb change of soil is fully apprecbted. The soil weathers till the nkins 
m June. As soon after thb as it b workable, it b harrowed with a four-bollock out 
in a directk>n opposite to that of the former karrowfag* By thb means the srtront- 
}ng of annual weeds b hasteaed, and the surface soil b loosened. In the next break 
in the monsoon the two-buttock ant is agfain brought on the land. It works in the 
same direction as the hot weather harrowing. It cuts down aadkiUs theamaal 
weeds, and. leveb the land. The seed— bed is now ready, though seed b not sown 
till the uiiara nakshaira (sand September— 6th October)^ Meantime, the more 
harrowiags and cross-harrowings the land receives the better. The seed k sown 
with the thrse-tined seed-drill or tiphan which b followed by the rakhia or beam- 
harrow. Except that late sowings require five or six pounds, the seed b put in at 
the rate of about four pounds the acre. Kardaij or safllower. b mixed with the seed 
at the rate of about half a pound to a pound the acre. The mixim^ dots no harm. 
Generally, vhen the /udri crop b poor, the safflower more than suffices to meet the 
assessment on the land. The two early varieties of Indbn millet are sown thick 
and broadcast in June and July taking twice as much seed as by the drill, fir clayey 
leam or khatga land when tne eariy rains are not fovourable, judri b sown as in 
black sa^ in the cold weather. When the judri b about a foot high, it mot be 
weeded with the bullock-hoe. Two hoes, or kulpds. are placed side by side each in 
charge of a man, but drawn by only one pair of Dullocks. With the buHock-hoeing, 
hand-weeding alonf the rows by women is necessary. Till the crop has growa so 
as to shade ttie land and prevent weeds from coming up, one or two hand-weedifics 
by women are usuaL This work has to be done quickly, both because the breaks 
in the rain do not last and because the weeds grow apace. It is usual to put at least 
ten women on a field, though as many as twenty and twenty-five are set to work 
by good cultivators, as supervision b not then so costly. Watching b a heavy 
item in the cost of gprowing judri. One man to about ten acres of land where 
there are no trees, and double the number, if there are trees, are required. 
These sit on raised platforms ia the field armed with Slings. Watching begins 
when the crop bes[ins to ear and lasts li to a months ; when ripe the crop 
b pulled up and tied into sheaves. Five sheaves form a pdcmindd. The 
sheaves are laid in fdchundds to dry. The size of the sheaves varies with the 
l^ieth of the stalk which is used as a binder. Occasionally when the husbandman 
finds it inconvenient to carry the produce home at once, he builds it into stacks or 
kdtrds. On the thrashing floor women are employed to break off the ears and 
throw them on the floor. When thb is done, musifed bullocks tread out the com 
which b then winnowed by three men. One stands on a raised platform and 
another hands up baskets o! the grain mixed with the outer (fovering^ of the graiif 
and the small stalks. When there b wind enough, the man on the platform slowly 
empties the basket. A third man below keeps tne pile of good grain separate from 
the chaff. Two practices materially affect the outturn, if it is judged by the yield 
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on the thnslriiig floor. First, that of eatiDgf parched unripe ears while the crop is 
standing. Not only are the watchmen allowed to eat as much as they like, bat the 
owner and his family and his invited friends mainly live on the unripe ears of 
hurdot in a good season for six or eight weeks. Secondly, that of pulling up the 
standing crop for fodder. This is more usual in a poor season when many of the 
stalks are earless or so behind in growth that they are not likely to be ready for 
reaping with the rest of the crop, and when other fodder b scarce. The acre yield 
vanes from 150 to ii|Ooo a«d averages 500 pounds. Juari'vi chiefly in use as a 
bread grain, but is also eaten parched as Uku The parched unripe heads called 
horda are a loading article of food with the labouring classes a short time before 
and after harvest season. Indian millet is the only cereal whose straw is used as 
fodder ip its natural state, 'lite fodder, though not abundant, is superk>r. In parts 
of the west it is slacked and thatched ; b the east, where the ramfaU Is lighter, it is 
stowed in kmg grave-like ridges covered with clods of black soil." 

Broach.— *''T<noar» is the principal food grain. It is partly sown in June and 
harvested in October, but the main crop is sown in August and harvested in Febmarv. 
Wheat is sown in September or October, and ripens in March. Jowari is the staple 
food in the black soil and bt^ra m the light soil villages. The failure of the early rain 
would injure the ^Vo, and of the later rain, tinbjawari. The later rain is supple- 
oieated i^ heavy <Mwt from October to December. Cold following on an excessive 
cmialaU (month not given) destroyed the crops (cotton and>0«aW (?) > in A.D. 1835." 

DHARWAR.—^'The staple food isrke in the west border of the district, AtkAjtmari 
in the rest. Rice is sown in May and reaped in November. Early jowari is sown in 
July and reaped in November or December. Late jowari is sown in September and 
reaped in February. For the rice and early /(Ttvan rain is needed in June and July. 
For the Uite jowari a few heavy falls in Gkrtober. Heavy rain in October causes 
mildew in the early jowaru Heavy rain in December causes blight in the wheat.'' 

KA^DQU-^'^y^tMiri and bajra are the staple food. Bujri is grown as a kJkmrif 
crop, and jowari as both kkari/BXid rati. The times of sowing and hanrestinr are 
those given above. The i^Aar{^reauires rain in Junej^ July, and August, and is injured 
by heavy rain after it is in ear. Tne raH requires ram in August and September." 

SataRA. — '^Jowari and hajra^ an<^ in the western taluhas, rice and nachni, are 
the food grabs. Jowari and bajra are sown b June, jtmari also as a rain crop in 
October. Rice and naekni in June. Those require heavy rain at sowing and trans- 
p^ntbg. The rati jowari rtqakes ram at the end of Sq[>tember, and showers in 

Sholafur.—'* Bajra a,ndj'owari are the staple food. Baj'ri is sown in June or 
July, and iowari as a rahi crop (September or October), and harvested in March. If 
the ground is well saturated when jowari is sown in October it does not require much 
more moisture." 

SuRAT.—- In 1874-75 there were 73,531 acres under /ifwar, out of 247,224 under 
actual cultivation, ytlvir holds the second place with 18*52 percent, of the total 
area under cultivation, "yiwdr'is very extensively j^own north of the T&pti,but 
is less grown towards the south until in the sub-divisions of Balsdr and Pardi, it is 
almost entirelv superseded by rice, ndgli, and kodra. Along with nce,J4wdr forms 
the common food of the people of the district." 

TRADE IN JUAR. 

The returns of thb trade are unfortunately given conjointly with those 
of Bdj'ra^ 90 that the exact share taken by each cannot be made out. The 
reader may have noted, however, how very much more important Judr is 
than Bdjra, so that he may be enabled to arrive at some conception of the 
pro^ntion of the trade statistics that should be accepted as relarin^ to Juar. 

The subject may be discussed under two sections. — Foreign and Internal. 

FoRgioM Tradb in Juar and Bajra. — It may at once be stated that 
India does not appear to import any millets from foreign countries. 
It is therefore more than self-supporting tn the matter of these grains, since 
It exports annually considerable amounts. The following were theexports 
during the past fi ve years : 
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V5,747 7,7'.433 
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611,960 19,84,320 
932»572 3U2»>226 
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It will thus be seen that the exports of these two millets have manifested 
a remarkable expansion, being at the present moment in round figiires 
1,000,000 cwt., valued at £300,000. The estimate of production of yuar 
alone, given above, was 107,000,000 cwt., so that the exports, very consider- 
able though they be, are, comparatively speaking, of no moment. To the 
estimate just stated would have to be added the outturn of Bajra (which 
must be very large), so that it seems likely these exports do not amount to 
much over one-half per cent, of the production. 

Bombay is the chief exporting port and is followed by Karichi. Of the 
exports of last year, Bombay supplied 74.0,624 cwt and Rardchi 190,321 cwt. 
The most important consuming countries appear to be Aden, which took 
last year 428,280 cwt., Abyssinia 210,267 cwt., Arabia 191 453 cwt, Mekran 
and Sonmiani 40,864 cwt, Eg^pt 38,579 cwt., Belgium 10,016 cwt , and 
France 4,300 cwt. The total of all other countries does not, as a rule, 
amount to 4,000 cwt, so that Great Britain consumes absolutely none of the 
Indian ^uar and Bajra, A large import trade, however, exists in England 
and to some, extent in Scotland and Ireland in the Egyptian Dari (as it is 
called), the millet here dealt with. It is used as one of the ingredients in 
poultry mixtures of grain and as a cattle food. Apparently it is not at pre- 
sent eaten as an article of human diet in Europe. The Egyptian traffic is a 
yearly increasing one and may comprise some re-exports from Egypt of 
Indian judr* It seems desira\>le that an effort be put forth to secure for 
India some share in the yearly expanding demand for this millet The 
Italian Millet (Setariaitalica) seems to be that which is in Europe preferred 
as a bird seed. 

The Internal trade of India in these millets is, as might be inferred, 
far more important than the external. T4ie statistical information available 
on this subject is not, however, sufficiendy complete to allow of a detailed 
statement being furnished. But it may be judged of, to some extent, from 
the returns of the rail-borne trade ana coast wise shipments. Of the rail- 
borne transactions it may suffice to take the figures of 1888-89. One 
striking peculiarity may at once be set forth, namely, that Calcutta imported 
only 7496 maunds and Bengal Presidency 895 maunds, so that the state- 
ment already made that Bengal does not consume these millets is abun- 
dantly confirmed. The total rail-borne imports came to 39.21,067 maunds, 
of which Bombay Presidency took 9,92,583 maunds, the North-West Prov- 
inces 3,21,765 maunds, Bombay port town 11,61,566 maunds, Karachi 
1 1»25,553 maunds, and the other provinces the balance. Of the exporting 
provinces Sind heads the list, having furnished 11,10,614 maunds mostly to 
Karachi, the Panjdb followed with 6,18,055 maunds mostly to Bombay 
Presidency (2,30 901 maunds), to the North-West Provinces (3,00,858 
maunds). The Nizam's Territory also exports largely— to Bombay town 
2,34»3i8 maunds and to Bombay Presidency 3,64,127 maunds. Ihese 
figures thus demonstrate the sources from which the ;*w^r and bijra export- 
ed from India are mainly drawn. Roughly speaking, the Panjab, Sind, 
Bombay, and the Nizam's Territory ctow for exportation a surplus 
over local consumption. The North-West Provinces (one of the chief 
consuming provinces) cannot be said to be self-supporting in this respect 
since it draws largely on the Panjdb, and it would appear that Bombay Pre- 
' hough pernaps the most important producing province, does not 
ii?h to meet its home and foreifi^n markets. It accordingly draws 
om the Panjdb and the Nizam's Territory. The effect, therefore, 
eign demand for wheat on Indian agriculture (as it would ap- 
^ht be conveniently studied in reference to the expansion or con- 
f the demands for these millets. Before a foreign market for 
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Indian wheatarose, it very likely could be demonstrated that most provinces 
(as Madras at the present day) produced their own amounts of these 
millets. Wheat requires a better soil thanytt<$r, and, moreover, must be 
grown as a winter crop. It is, however, more profitable than millet and 
the provinces with suitable soil and a sufficiently long winter season have 
found it to their advantage to discontinue a rabi crop of juAr and to 
substitute wheat. This has had the effect of not only raising the value of 
the land now under wheat, but of enhancing and expanding the cultivation 
of millets m tracts of country suitable to these crops but not good enough 
for wheat The sale of surplus wheat and the purchase of the millet supply 
has accordingly taken place. That is to say, from regions above the level of 
rice inundation, but with sufficient kharif rains to allow oijudr and baj'ra 
being grown a market has arisen in India itself for these millets* The area 
of mnlet cultivation, therefore, has expanded into such regions, and the value 
of millet land has been enhanced by the demand for Indian wheat in foreign 
countries. The remarkable prosperity of the Panjib in its being both an 
exporting province for wheat and juAr is due doubtless to the immense 
tracts of rich land which have been rendered productive through the ex- 
tension of canal irrigation. The Panjib thus produces a very consider- 
ably larger amount erf food than it requires. In other parts of India the 
balance may almost be said to be struck between linseed and wheat or 
other food crops. Thus Bengal, the North- West Provinces, and the 
Central Provinces are the chief regions concerned in that crop. The 
Central Provinces are the most important in the production of ttl (Scsa- 
mum). The Panjdb may almost be said to produce no linseed, whereas 
in the Central Provinces that crop is regarded as more profitable than 
wheat. In this connection, therefore, the reader might consult the remarks 
which have already been offered in Vol. V., pp. 6^58. In Kathiawar and 
Cutch the place oiiuAr may be said to be taken by til ( see Sesamumj. 
The extension of wheat, oilseed crops, or millet cultivation is a matter of 
personal advantage in which the Indian agriculturist is by no means 
backward in appreciating the facilities afforded him by the mudern aspects 
of internal and external trade. 

The coastwise trade may almost be said to amount to an export from 
Sind into Cutch, Kathiawar, and Bombay* The interchange between the 
other provinces is unimportant, except tnat Bombay port ^so sends large 
quantities to Cutch and Kathiawar. This traffic, therefore, adds to the 
supply from which Bombay port draws its exports to foreign countries. The 
Kardchi coastwise exports are to a certain extent drained from the Panjdb 
by rail, but the province of Sind is by no means unimportant in the supply 
of juhr. But it may safely be said that the chief items of the coastwise 
trade are the quantities taken by Cutch and Kathiawar from Karachi and 
Bombay. The former obtained last year from these ports 195,856 cwt. 
and the latter 236.955 cwt. The exports coastwise from Karachi were 
4151238 cwt. and from Bombay 223,596 cwt., out of a total from all Indian 
ports of 639,649 cwt This fact will confirm the statement made above that 
Madras is self-supporting in its production of these millets, since it neither 
imports nor exports any to speak of. Bengal, as already remarked, practi- 
cally does not consume millets, and its rail and coastwise as also its foreign 
transactions in these grains are unimportant in the extreme. One feature of 
this trade may, in conclusion, beaddea, namely, that so far as we know the 
foreign and internal exports from the producing areas are to tracts of coun- 
try mhabited by simple agricultural communities, or to regions where 
modern civilization with its concomitant luxury has not penetrated to any 
appreciable extent. 
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Tht Indian Red-wood. 



25OX 



GOJUtRBSIN 
dark. 

2502 



DYE ft TAN. 
Bark. 

?sa3 

FIBRE. 
Bark. 

250+ 

■EDICINB. 
Bark. 
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SOYMIDA, A. Juts. : Gen. PL, /., 338. 

[ Sylv., /. 8 : Meuackjk. 
Soymida febrifuga, Adr.Juss.; Fl. Br. Ind., I., ^67; Btddomi, //. 
Indian Red-wood, Bastard Cedar. 

Syn.— SWIBTBNIA FEBRIFUGA, RoXb. ; S, SOYUIDA, DuHCan ; S, RUBRA, 

Rottl. 

Vem^^RohuH, rohunna, rakeU rohan. Hind.; Rohan, rohina, tokra, 
BsNG. ; Rakat rohen, KoL; Ruhen, Santal ; Sokan, suam, Mal (S. P.)/ 
Rohni,bugui rori, rohun, C.P, ;Soimi, GoND ; Royta, Bmhf Rohan, 
Merwara; Rohun, rohunna, rouen, rukin, DbccaM; Rohan, rMng, 
Bomb. ; Roma, Katmiawar; Rohina, Guz. ; Shem, wond, wMndmamm, 
shemmaruMt Tam. : Sumi, sdmida manu, cMva manu, Tbl. | Sudmi, 
sime-^nara, some, Kan. ; Patrdnga, rohuna. Sans. 

References.— ^<,;r6., Fl. Ind., Ed. C.B.C., Sto; Voigt, Hort. Sub. Cat.^ 
/J7; Brandts, For. Fl., 7( ; KurM, For. Fl. Burnt., /., 22S ; Gamble, 
Man. Timb., 76; DoIm. & Gibs., Bomb. Fl., 38 ; Rev. A Campbell^ 
Repl. Scon, Pl..\ Chutia Nagpur, No. 8443; Graham, Cat. Bomb. Fl,, 
32; Sir W. SUurt, Fl. Andhr^ tdg, tyo ; Pharm. Ind., 55» 444 f FlOci, 
6f Hanb.,Pharmacof., 156 ; Fleming, Med. PI. & Drugs {Asiatic Reser^, 
XI. \, 179: Ainslie, Mat. Ind ,/., 128; (yShaughnessy, Beng. Dispens., 
247 ; Irvine, Mat. Med. Patna, gS : Murray, PI. & Drugs, Sind, S3 ; 
Dymock, Mat. Med. W. Ind., 2nd Ed., 17$: Dymack, Warden & Hooper, 



Pharmacog. Ind., I., 3^7 i Bidmood, Bomi. Prod., iS, 326; Useful' PL 
Bomb. {XXV., Bomb. Gam.), 45» 258, 307 ,- RqyU, III Him. Bot.^ 142, 
275 ; Lioiard, Dyes, vii. ; Wardle, Dye Report, 52; Man. Madras Adm., 
A> 3^3 ; Boswell, Man., Nellore, too ; Gribble, Man. of Cuddapak, 263; 
Settlement Reports: — Central Provinces, Upper Godavery,37; Chhindwara, 
t ro ; Nimar, 30$; Seoni, to ; BaitM, 127 ; Raipore, 7$: Chanda, app. 
VI.; Gazetteers t^Bomhay, V., 28$; ^I., 13; Vll., 39; VIII., u ; 
XV., 7S: Mysore df Coorg, /., 47 ; Agri,-Hort. Soc. Ind., Joum. 
(N. S.) I., (Sel.) 62; Ind Forester .-^flU aof ; VI., 332, VI iL 417/ 
X., S43J XI., 23o; XII., 3i83 ; app. 9; XIII., 120 ; Balfour, Cyclop. 
Ind., III., 7/5. 

Habitat.— A lofty, glabrous tree of North-Western,CentraUand South- 
ern India, extending southward to Travancore, and of Ceylon. 

Gum and Resin. — The deep red bark contains a ^m which is said by 
Dymock to form a good adhesive mucilage. The bitter principle of the 
b^k was ascertained by Broughton to be a nearly coloorless resinous 
substance, sparingly soluble in water, but more so in alcohol, ether, or 
benzol. It does not unite with arids or bases, and is less soluble m water 
containing them than in pure water. It has a very bitter taste and. refuses 
to crystallise either from benzol or ether. It contains no nitrogen {Afat^ 
Med. W. Ind.). 

Dje and Taa. — The bark is astrinfi^ent and has been used for tanning. 
It is employed in Mysore as one of the second-rate dye-substances pro- 
ducing the dirty browns in which cotton fabrics are often dyed, h is also 
used in combination with more valuable dyes such as amatto (Biza 

. a) (Liotard). 

Fibre.— The bark yields a strong red fibre, which is used in Chutia 
Nas^ur for making ropes. 

Medicine. — The astringent and antiperiodic properties of the bark of 
thb tree have long been known to the inhabitants of India, but Roxburgh 
was the first to bring it to the notice of Guropeans as a substitute for Peru- 
vian bark. In 1 791 he sent specimens home to Edinburgh, where Duncan 
made it the subject of a thesis which subseouently led to its introduction 
into the Pharm acopaeias of Edinburgh and Dublin. Ainslie in describing 
it says:— "The bark given to the extent of 4 or 5 drachms, in the 
twenty-four hours, I have found to be a useful medicine, but beyond that 
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SPATHOLOBUS 
Roxburghii. 



Quantity it, in every instance in which I tried it, appeared to me to derange 
the newoua system, occasioning vertigo and subsequent stupor." 

In 1868 Soymida bark was made officinal in the Pharmacopaeia of 
India, but in the pr<ictice of Europeans it is now seldom if ever used as an 
antiperiodic, and only occasionally as an astringent and tonic in cases of dy- 
sentery and diarrho&jL The decoction forms a good substitute for oak-bark 
and 13 well adapted for gargles, vaginal injections, and enemata. In 
Native practice, too, it is very little used, but among the SanUls a decoc- 
tion of the bark is sometime^ given fof rheumatic swellings, and the 
powdered bark is applied as a poultice {Dymock: Revd. A. Campbell). 
^ Fluckiger & Haiibury describe the bark from a yoimg tree as occur- 
ring *« in straight or somewhat curved half tubular quills, an inch or more in 
diameter and about ^ of an irfch in thickness. Externally it is of a rusty 
grey or brown with a smooihish surface, exhibiting no considerable furrows 
or cracks, but numerous small corky warts. These form little elliptic scars 
or rings, brown in the centre and but slightly raised from the surface 
The inner side and edges of the quills are of a bright reddish colour. A 
transverse section exhibits a thin outer layer coloured by chlorophyll and 
a middle layer of a bright rusty hue travetsed by large medullary rays 
and darker wedge-shaped rays of liber. The whole bark, when com- 
minuted, is of a rusty colour, becoming reddish by exposure to air and 
moisture. It has a bitter astringent taste with no distinctive odour." 
Dymock adds that the old bark has a ragged dry tuber a quarter of an 
inch thick, of a rusty blackish brown cok>ur, deeply fissured longitudinally 
and minutely cracked transversely. Old bark is generally in half quills, 
the total thickness bekig about half an inch i its colour is a rich reddish 
brown, its substance when soaked in water becomes very compact (Phar- 
m«0o^. IftiL), 

SUBCtnfe of the Wood.--Sapwood small, whitish; heartwood very hard 
and cfose-gramed, reddish black, very durable, not attacked by white-ants. 
Weight about 76ft per cubic foot. 

Domestic—The wood is heavier and stronger than the better known 
A.ma-ican mahogany and is used for almost every purpose. It is much 
prized for houa«-buirdincf, and the wood-carving in many of the temples 
\ns ^^hern India is made from this timber. It is formed into pestles and 
•oitaders for oil-seeds, and is well adapted for ornamental furniture. 
bleepers made from it are very durable, but the price it conMnands for 
ether purposes precludes this use. 

Spanish jfuice, see Glyoyrhiaa glabra, Born. ; Legumtngs^; Vol. III., 
SpatbOd«a Rheedii, Wall. ; see Polichandroac Rbecdii, Seem. ; Bigno- 

«*^.-. [NiACEJt; VgI.III, 174. 

SPATHOLOBUS, Sassk. ; Gen. PK /., 534- 

a^^.. f • ^ - lIc.y/.2IO,' LEGimiKOSJK. 

Spatbolobus Roxburghii, BentA. ; M. Br. Ind., IL, roj ; Wighi, 
Sya-^BuTBA parVfflora, BoiCb.; B, sericophylla, WaU. 
Vem.^Mala, mula. fnaula, chihut lor, (fniita:) bando, HiND.; Mom, 
nt^d,ik.oi,', Chihut lar, (iruh'^) bando, Sastal ; Debrelaffa, Nepal; 
^^^^^>brtM, LEPCHA ; Bamdu, dutang, Kharwar; Poukttwav, Burm. 

^^^'?'?'^^''P^"fr^''"^^" ^'5/ Roxb., PI. Ind., Ed. C.B.C, 541 j 
iiotgt^ iiorL Sub. Cal., 239 f Brandts^ For. PL, 143; Kutb, Pot. pL 
Butm y /., 36%; Gamble, Man. Tifnb., 122; Cat., Trees. Shrubs, &e.. 
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FODDBR. 

DOMBSTIC 
3514 



2515 



■BDICINB. 
Root. 

25x6 

POOD. 
LoaTM. 
2517 



aszs 



Habitat —A common gigantic climber of the forests of the Sub.^Himi* 
layan tract, from the Jumna eastward to Bengal and Burma. It occmrs 
also in the forests of the Konkan. and in Ceylon. 

Gnm. —A red gum resembling " Kino " exudes from this plant. 

Oil.— The 8BBO8 yield an oil, which is used for cooking and anointing 
purposes. 

Fibre. — A fibre obtained from the bark is twisted into ropes and 
bowstrings. 

Spearminti see Mentha Tiridia, Unn, : Labiatjb; Yd. V., 231. 
SPERGULA, Linn.; Gen. PL, /., 1^2. 

Spergula arvensis, Linn. ; Fl. Br. Ind., /., 243; Caryophyllba. 
Spergula or Corn Spurrt. 

Referencea.— BoCm.,^. Ortwi/.,/., jsr; Roxb., PI. Ind.,Ed. C. B. C, 
3Ss; DC, Ong. Cult. PL, 114 ; Atkinson, Him. Dist. {N.-W. Prov. 
GaM.,X)3o6; Gametteer. N.-W. P.. TV., Ixviii.; Ind. Forester., XTL, 
f^PP $ ^ ; Joum. Agri.'Hort. Sac., II., Set., 171, 172, 
Habitat— An annual herb, which appears in cultivated fields in varioua 
cool parts of India, and throughout the Northern Hemisphere. 
Fodder. — Cultivated in Europe as a fodder plant. 
Domestic.^-The cultivation of this plant as a green m inure, in the 
dry and sandy soils of Upper India, has been lecomni^nded {Journ, Agfi." 
Horti. Soc, Ind.), 

Spermaceti, see Whales; Vol. VI., Part III. 

SPERM ACOCE, Ltnn.; Gen. Pt^ IL, 145* 

Spermacoce hispiday Linn. ; Fl. Br. Ind,, III., 200 ; Rubiacejc. 

Sjn.— .S. ARTicULARis, Linn. /./ S. scabra, Willd.: S. hirta, Rottl.; 

S. rongicaulis, avana, and famosissim a. Wall. ; S. tubularis, Brm 
Wtm.^ Madanaghanti, HiSD.i Pit ua araV, Santal; Ghintorchi^H^i, 
dhoti. Bomb. ; Nattai-chAri, Tam.; Madana, modina, madana budata 
kdda, madana grandhi, Tbl«; MadanaghanH, Sans. 
References.— DC, Prodr., IV., SSSl Roxb.,FU Ind., Ed. C,B.C,I15; 
Voigt, Hort. Sub. Col., jp6/ Thwaites, En. Ceyl. PL, IS* ; Triwten, 
Bys. Cat. Cey. PL, ^: Dalm. & Gibs., Bomb. PI., irij Aitchinson, Cat. 
Pb.&SindPL.70: Graham, Cat. Bomb. PL, 93 f Sir W. EUioi, Fl 
Andhr. 108; Rheede, HorL Mai., IX., t. 76; Thesauous, Zey., t. 20, f. J/ 
Ainslie. Mat. Ind.. II., 2S9 i Bidie, Cat. Raw Pr., Paris Exh., $5; 
Dymock, Mat. Med. W. Ind., 2nd Ed., 408; Atkinson, Him. Dist. (X., 
N.^W. P.GaM.), 3n ! Gagetteer z^Sombay, V., ab; N.-W. P., I., 81 1 
IV., Ixxiii. ; Mysore & Coorg, I., 70. 
Habitat.— A common herbaceous weed, found throughout India from 
the Western Himalaya eastwards to Assam and southwards to Ceylon. 
It is distributed to Southern China and the Malayan Archipelago. 

Mediciae.-*The root, which is a little thicker than the ofiicinal Sarsa* 
parilla root, is, like that, used as an alterative. It may be g^iven in decoc> 
tion to the extent of 4 ounces or more daily (Ainslie). 

Food«^The lravbs are eaten as a vegetable, but only in times of 
scarcity. 

SPR/ERANTHUS, Linn.; Gen. PL, IL, 29^. 

lLiog4; CoMPOSiTiR. 
Sphaeranthus indicus, Linn.; 17. Br. Ind., IIL, 27s >' Wight, Ic^ 
Syn.— S. INDICUS and hirtus, Willd. ; S. africanus. Wall. ; S. mollis, 

Roxh., Fl. Ind., Ed. C.B.C., 608. 
\tn\.^Mundi, goruk wuindi. Hi NO.; Chagul-nadi, murmurid, gkori» 
mindi, Bbng. i Belaunjm, Santal ; Mindh mindi biti, gmruk wsmndi, 
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(Bazir names'-) Bokhmikaiydt, khanUdrds, ghdndL Pb. ; MundU 
mdndhri, Deccan; Mundi, garakh-mundi. Bomb.; Kditak, karanda\ 
Tam.: Edda-tarapu, Tkl, i Miran-fani, attakd mannt» Malat. ; Mun- 
ditikd, m4ndi. Sans.; Kamdg ariyis, Arab. ; Kamdduriyds, p£RS. 
References.— Z>C.» Prodr.. K., 369 ; VoigU Hort, Sub. Cal., 40Q ; ThwtdteSf 
En, Cgyl, PL, 162 ; Ttimen, Sys. Cat. Cey. PI., ^ / Dal: & Cibs,» 
Bomb. Fl,, 123: Stewart, Pb. PL, i3o; Aitchison^ Cat. Pb. & Sind PI., 
73; R^* A. Campbell, Rept. Ecoit. PL, ChuHa Nagpur, No. 0203; 
Graham. Cat. Bomb. PL, 96 ; Sir W. Elliot, FL Andhr., 28 j Rheede, 
Hort. Mai.* X., t. 43; Thesaurus, Zey., t. 94, f. 3; Irvine, Mat. Med» 
Patna,30: Medical Topog.^udh & Sultanpore, 42: U. C. Dutt, MaL 
Med. Hina., 310 ; Murray.PL & -^i^*, Sind, i32 ; Bidie, Cat. Raw Pr.. 
Paris Sxh., SS: Dymock, Mat. Med. W. Ind., 2nd Ed., 426: Teor^Book 



Pharm., i8i3,288 : Drury, U. PL Ind., 402: Ga»etteers c-^Bombqy , V., 
26; VI., IS,' XV.,l436j N.'W. P., I.,8i : IV., Ixxiii.; X., 312 ; Mysore 
6t Coorg^l., 62,'Ind.Forester,IV., 233 i XII., App., 1$ ; Balfour, Cyclop, 



26; VL 
6fCoorg.i ^ 
Ind., m., 718. 

Halntat. — A low snmial of the Sub-tropical Himdlaya* from Kumdon to 
Sikkim, found up to altitudes of 5,000 feet. It occurs also in Assam, Sylhet, 
and southward to Ceylon. It is distributed to the Malay Islands, Aus- 
tralia, and Africa. 

Medidne.— The small oblong seeds and the root are considered an- 
thelmintic and are prescribed in powder ; the latter also is g^ven as a 
stomachic in the Malabar coast. The flowers are highly esteemed in the 
Punjab as alteratives, depuratives, and tonics. The bark, ground small and 
mixed with whey, is said to be a valuable remedy in piles (Ainslte j 
Stewart ; Dymoci\ An oil prepared from the root, by steeping it in w ater 
and then boiling it in Sesamum oil until all the water is expelled, is said by 
Muhammadan medical writers to be a valuable aphrodisiac. 

Chemical Composition.^'' One hundred and hfty pounds of the fresh 
herb distilled with water in the usual way yielded a very deep shiny 
coloured, viscid essential oil, very soluble in water and having much the 
odour of oil of Lavender. The oil does not appear to have any rotatory 
power, but is difficult to examine on account of its opacity" (Dymock, Mat. 
Med. W. Ind.). 

SPICES & CONDIMENTS. 

These tanns are applied to a class of substances which possess aromatic 
and pungent properties, or are mixed with food for the purpose of exciting the 
appetite. Many articles of this clasf not only assist digestion, but by tempting 
the palate increase the amount of food consumed, and tnus stimulate a flagging 
appetite. To the Native of India, Spices and Condiments are indispensable, ana 
in their production India has always been pre-eminent, her ports having been 
resorted to by the nations of the West^ from pre-historic times, in search of 
these commodities. India possesses a very large export frade in Spices, the de- 
tails of whkh win be found fully given under the various articles treated of in 
this work, and most of which wul be found briefly alluded to in the present 
chapter. Here it may suffice to say that in the statement of the foreign trade 
of India published by the Finance and Commerce Department of the Govern-^ 
ment of India, during the official year 1889-90, a total of 3a,694,9861b of spices 
of Indian produce, valued at R46,4i,336, are ^own to have been exported 
from the country. This, of course, does not include the very large exports 
of Cutch and Turmeric which, although used in India as spices, are exported 
mainly for industrial purposes, nor does it include 5^,164 cwt. of essential 
seeds, valued at R4,4o.6o7, all of which in India and many in Europe are 
emplo;^ ed as Spices and Condiments. During the same period a large quantity 
of foreign spices, vfV., 52,810,81 9ft, valued at R85,33 coi, was imported into 
the country, of which the bulk was betd-nut. A total, amounting to 3»5o3*3361b, 
valued at R 11,67,790, of these foreign spices was again re-exported, so that, 
besides the spices of Indian origin consumed by the Natives, India imported 
49.327.483*, valued at R73,S5,7ii, of foreign spices for coasumption in the 
country* 
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Spices & Gondimeats. 

efereoces.— I>r. W ^ 

of India {CoL and Ind. Exhib,), 80 

choten. Voyage to East Indies (Ed. B , . , , 

/op, 112, 11 3, 130 / //., 72 ; Madras Man, Adm., I^, 363 ; Bomb, Adm, Rep, 



Refereoces. — Dr, Wat fs Special Catalogue of Exhibits by the Government 
of India {Col, and Ind, Exhib,), So; Royie, Prod, Res.^ fj, 74; Lins- 
choten, Voyage to East Indies {Ed, Bumell, Tiele, ^ Yule), /., i3,44^47» 



{iS7i'7')t 37 i, 37S; Ind, Agric, May if, 1889; fimen oflndia^ April 27^ 
1880 f Atkinson, kirn Dist. iX,, N. W, P, Gag,), 704 ; Stewart, Food 
o/Btjnour Dist, {N,-W. P. Select.), {§866), II., 479- 

The following list of the spice-producing plants of India is chiefly a 
rgprint of the article on the subject in Dr. Watt's Special Catalogue of Ex- 
hibits of this nature at the Colonial and Indian Exhibition — more recent 
statistics of those in the earlier volumes of this work only being added :*- 
I. Acacia Catechn, Willd, ; Lbguminosa. 
The Catechu, Cutch, or Kath. 

A common tree, in most parts of India and Burma* 

The extract obtained b^txuling down chips of the heartwood forms the 
Cutch of Commerce* Th^s substance is chiefly employed in d^^eing and 
tanning, but it is also largely used as a drug, especially in America. 

In the preparation of idth,tmgs are placed in the boiling fluid and 
upon, these, crystals of this substance are deposited. It is generally r^ard- 
ed as purer than cutch and is largely used as an ingredient in the fdn or 
betel-leaf preparations which the Natives of. India are so fond of chewing 
{9fi{8 Vol. h, 27). 

Trade. — Iq continuation of the trade returns of Cutch given in Volume 
L of this workt the total exports, of this important substance, from India, 
during' the six years ending April iBgoare shown in the following tables :^ 



Yba«> 



1884-85 
1885-86 
1886-87 
1887-88 
1888-89 
1889-90 



Weight in 
Cwt. 



246,123 
205,355 
199,397 
373»o68 
290,896 
221,986 



Value in 
Rupees. 



28,20,785 
35,38,^4 

39,53i49i 
43»3S,466 
44«33,2i9 
33*34»oo4 



The following analysis of the Cutch returns shows the Provinces from 
which exported and the countries to which consigned, for the year ending 
1889-90 :— 



Province from 
which exported. 



Bengal 
Bombay 
Madras 
Burma 



Total 



Weight in 
Cwt. 


Value in 
Rupees. 


65.749 


9,67»077 


2,108 


26,162 


133 


2,400 


>53i997 


23,38*3^ 


221,986 


3il,34>oo4 



Country to which 


Weight in 


exported. 


Cwt. 


United Kingdom . 


108,853 


France 


i,8it 


Germany • 
HolUntf . . 


1,219 
3»i9o 


Italy . . . 


a»845 


Egypt . . 


27,018 


St.He!ena . 


7,000 


United SUtes . 


62,546 


Ceylon 


1.308 


Straits Settlements 


6,096 


Other Countries . 


too 


Total 


221,986 



Value in 
Rupees. 

1^7.330 
28,914 
13,780 
50,980 
44.290 

4,3».S67 
84,000 

9.12.353 
26,319 

91.925 
2.546 

33.34.004 
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8. Allinm; Liliacba. 

The Onion and tlie Garlic are extensively cultivated , all ova: India. 
The Onion is supposed to.be a native of W^em Asia'/but it exists m India 
only under cultivation. The Onions of Patna and Bombiay are, however, 
of very fine quality and are now bein|^ exported. It is surprising how 
powerrully the climate of India seems to affect the Qnion. In one prov- 
ince excellent Onionis are to be had, wWle in ahotherthey are very inferior. 
The Garlic is eaten to a much greater extent than the Qnion by the Nadves 
of India, the aggregated white bulb^ being offered for sale in every bisar 
(see Vol. I., 168.) 

i, AmoflMBn snlraUiitiiiBt Roxb. /SciTAMtKBjr. 
The Grbatbr Cardamom. 
A native of Nepal. The Greater Cardamom is much used in the pre- 
paration of sweetmeats on account of its cheapness* This, as well as the 
Lesser Cardamom, also forms ingredients ot the^i^ or betel*leaf pre- 
paration {see Vol. 1*9 32a). 

4. Apium gmveoleiUy Linn.; Umbbllifbrjb. 

Wild akd Cultivatbd Cblbrt. 

A native of Europe, Egypt, Abyssinia, and of Asia from the Caucasus 
to the Himalaya and Baluchistan. Cultivated in different parts of the 
plains of India. The small fruits are eaten as a spice by the Natives, who 
never cultivate the plant for any other purpose ; consequently it has quite 
a different appearance Jrom the garden celery cultivated by Europeans 
{see Vol. 1, 271). 

5. Areca Catechi^ Unni% Palm a; 

Thb Arbca or Bbtbl-kot. 

A native of Cochin China, Malayan Peninsula and Islands. Cultivated 
throughout Tropical India. The nut is one of the tndispen^ble ingredients 
which entfer into the preparation of the pidn ori)eteMeeii which is chewed 
so universally by Natives of all classes f^ Vbl. I., 391)^ 

Tradb. — In continuation of the -trade figureis given iri* Volume I. of this 
work, the following table shows the- imports and exports of betd-nut 
brought down to the official year 1889-90 : — 



ONIONS 

GARLIC. 
2529 



, GREATER 
! CARDAMOM. 

2530 



CELERY. 
2531 





iMPORTBi 


EXPOftts: 


Year. 


Quantity. 


Value. 


Q^o^. 


Valui: 




9> 


R 


lb 


R 


1884-8S .... 


30,730,424 


ZZAAiS^^ 


318,304 


32,099 


1885-86 .... 


44,876,057 


49»53,938 


477,178 


64,007 


1886^ .... 


3i,o6a;6i9 


34,»,«« 


373,633 


50,323 


1887-88 .... 


3o,743»99o 


36,97»453 


749,455 


84,387 


1888-89 .... 


40,371,339 


38,30,143 


338,056 


42,675 


1889^ .... 


39,520,007 


37.16,965 


375,103 


37,158 



BBTBL-NUT. 
2532 
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MUSTARD. 
2534 

CHILLIES. 

?S35 



CABAWAT. 
2536 



BISHOP'S 
WEED. 

2537 
2538 



GLOVES. 

2539 





Dgtiiils 0/ Imports (tSSg^go). 






Province into 
which imported. 


Quantity. 


Vahia. 


Countries whence 
imported. 


Quantity. 


Value. 


Bengal • • 

Bombay 

Smdh • • • 

Madras . . 

Burma 


ft 
18,215,931 

2,324,368 

44.247 

15,681,558 

3,253,903 


R 
i3»66,939 

2,39.768 

i8,58!253 

2,57.27s 


East Coast African- 
Zanzibar 
Mauritius . 
Caylon 

Straits Settle- 
ments 
Other Countries . 

Total 


Ih 

84,196 

50,288 

10,995,900 

28,381,291 
8.332 


R 

9.389 

6,139 

I5,79H93 

21,21,361 
583 


Total 


39,520,007 


37,16,965 


39,520,007 


37,>^965 



Details of Exports (t88g»go). 



Province whence 
exported. 


Quantity. 


Value. 


Countries to which 
exported. 


Quantity. 


Vahie 


Bombay 
Madras 
Burma 


lb 

"It 

21,380 


R 
224 

,44 
2,850 

3,118 


Straits SettlemenU 
Other Countries . 

Total 


lb 
21,380 
3,360 


R 
2,850 
268 


Total 


24.640 


24,640 


3.118 



6. Brastica ; Crucifbra. 

The seeds of the various forms of Mustard, Rape, and Cole are used 
as condiments. They are, however, chiefly of interest as oil-seeds (see 
Vol. I., 520). 

7. Capsicum ; Solanacb a. 

Two or three species yield the various forms of Chillies, Red-pepper, 
and Cayenne pepper. They are all natives of America, although now 
extensively cultivated in India {see Vol. II., 134). 

8. Canun Cami, Linn, ; Umbbllifbrjb. 

Caraway Sbbd. 

Wild in Kashmfr and the North-West Himalaya, cultivated as a 
cold season crop throughout the plsuns. 

The seed is used, entire or powdered, in curries, cakes, and confection- 
ery {see Vol. II., 196), 

9. C. copticnm, Benth. 

Thb Trub Bishop's Wbbd. 

Cultivated from the Panjdb and Bengal to the South Deccan. The 
aromatic seed forms an ingredient of the preparation, pan {see Vol. II., 
198)- 
zo. C. Rozbnrghiaimm, Benth. 

Extensively cultivate and eaten like parsley ; the seed is also used in 
flavouring curry {see Vol. 1 1., 201). 

II. Caryophyllns aromaticnt, Linn. ; Mtrtacbjb. 
THE Clovb. 
Indigenous in the Moluccas ; cultivated in South India. The unex* 
panded and dried flowers form the cloves of commerce. They contain a 
pungent, aromatic oil, to which their peculiar property is due. They 
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appear to have been known to the Sanskrit writers but not to the Romans. 
One of the earhest Sanskrit Medical writers (Oharaka) gives them die 
name of Lavanga, a word which exists to this day in many parts of India. 
In Bombay cloves are known as Lavang : in Bengal as Lavan^aj and to 
the Hindustanis as Laung or Lan^. The early Arabian writers called 
them Karanful. Arabian and Persian writers, however, speak of cloves 
as coming from Batavia. Cloves were known in Europe after the discovery 
of the MoUuccas by the Portuguese (see Vol. II., 2021. 

Trade.— In continiiation of the trade figures for Cloves given in the 
second volume of this work, the imports and re-exports up to the end 
of the official year 1889-90 were as follows :— 





Imports. 


Rk-bxports. 


Ybar. 


Qaantity. 


Value. 


Quantity. 


Value. 




ft 


R 


ft 


R 


1885-86 .... 


4.974,9»8 


ii»85,354 


1,244,352 


3,06,395 


1886-87 .... 


4,445»>8o 


>9.59»535 


1,789.826 


8,01,233 


1887.8S .... 
1888-89 .... 


8,374,30a 


28*781898 


4,038,1*0 


20,25,31s 


7,240,043 


3.384,638 


'*l^'5?^ 


<889i>o . . . . 


6»355.839 


19.36.383 


3.330,111 


9,80,867 



It will be observed that durin|f the year 1887-88 the trade in Cloves 
almost doubled itself, due, it is said, to a very abundant crop in Zanzibar 
whence this spice is brought to India, the bulk to Bombay. If this be so, 
it does not seem to have again decreased to its former figures, and the 
prices obtained have in consequence diminished. 

With regard to Cloves of Indian produce, the cultivation of this valu- 
able spice in India does not seem as yet to have made much headway, the 
exports during the past five years having been as follows :— 



Years. 



1885-86 
1886-87 
1887.88 
1888-89 
1889-90 



Quantity. 



ft 

455 

776 

33^ 
924 



Value. 



R 

350 

335 

840 

300 

740 



xa. CinnAmomnm ; Laurinbjb. 

Two or three species afford the various forms of Cinnamon. C 
Zeylanlaim, Breyn.,or Ceylon Cinnamon, is the true Cinnamon of modern 
commerce; C. Tamala and C obtaslfoUiim yield part of the so-called 
Cassia Lignea— the Indian Cinnamon. The Cevlon Cinnamon of 
European commerce does not appear to have been the Cinnamon of the 
ancients. Everything points to the probability that the Cassia Lignea of 
China and India was the much-prized Cinnamon of antiquity. Ceylon 
Cinnamon appears to have been first discovered about the thirteenth ceo- 
tury, and it was not cultivated until the eighteenth. Cassia is mentioned 
by one of the earliest Chinese herbal writers in 2700 B.C (see Vol. II. 
317)- 
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COCOA-NUT. 
2543 



CORIANDBB. 
2544 



Trade* 
2545 



Tradb.— In continuation of the fifares given in VoUiBie II, of this 
work, the fgllowing table will suffice to aeecriSe the progress of di^ Gnna* 
IDQO trade in India «inoe i833?84 :^ 

Foreign Ttad$ in Cinnamon. 



Ykae. 


Imports. 


Exports and Rb- 

BXPORTS. 




Quaiitity. 


Value. 




Value. 




ft 


R 


ft 


R 


1884-85 .... 


34^786 


5»>o5 


25*739 


8,895 


1885-86 .... 


45#449 


7«797 


30,666 


11,363 


1886-87 


9^« 


i^Si 


18,956 


5*899 


1887-88 .... 


18,764 


3,070 


32,831 


6,894 


1888-^ . . • . 


II|353 


i#798 


"7.339 


4,7" 


1889-90 .... 


4i,87t^ 


6,928 


29*990 


5,823 



13. Cocoa nudfem, Linn, s Palmjb. 

Th3 Cog pa-hut. 
A native of the Indian Archipelago, most pcobablv having been 
brought to India, C^on, and China about 4,000 years agd and conveyed 
to America and Africa at even an earlier date. It is chteSy abundant on 
the coast, disappearing altogether about 150 miles inland. Tiiere are two 
or three varieties. They flower in the hot se^sofi and the nuts ripen in 
September to Nov^mbei;. The albuminous layer from the interior.of the 
shell is largely eat^pn aii a condiment. It is preserved in sugar and m«^e 
into various sweetmeats Xse§ Vol. IL, 415). 

14. Coriandmm tativiim, Linn, j Umbbllifbr^s. 

T^B CORIANDBR. 

Widely cultivated throughout India ; indigenous to the Mediterranean 
and Caucasian regions. As a condiment this seed forms one of the 
indispensable ingr^ients of Native curry. During the year 1884*85 the 
exports of Coriander were valued at R 1,56,505 {see Vol. II., 567). 

TRADB.~The following table exhibits the quantities and values of the 
exports of this substance from India during the past five years :— 

VlAR. 



1885-86 

1886-87 
1887-88 
1888-89 
1889-90 
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Dttails i)f Exports {1889-90}. 



Pfdvincc from 
which exported. 



Bengal 
Bombay 
Sind . 
Madras 
Burma 



Total 



Quantity. 


Value. 


9> 
5,504 


R 
32,036 


2,332 


14,535 


30 


166 


27,a26 


«M2,905 


596 


4,312 


35»678 


i^3i954 



Gotmtries 60 which 
exported. 



Bast Coast of 
Africa (Mozam- 
bfique and Zan- 
zibar). 

Mauritius • 

Natal 

R^nion • 

Aden • • 

Arabia • 

Ceylon 

Straits Settlements 

Australia . 

Other countries 

Total 



\ 



Quantity. 



tC5 
358 

3,164 
263 
377 
330 
323 
13.729 
17,345 
340 
386 



35i6r8 



Value. 



992 
2,5^ 

12,077 
1,631 
1,430 
2,165 
1,933 
70,674 
95,990 
2,129 
2,339 



t|93>954 



15. Crocns sattms, Linn, 2 Iridbjb. 

Saffron. 
The Indian supply of Saffron comes from France, China, and Kashmfr, 
and a small quantity from Persia, in the form of cakes known as kesar'ki" 
rati. It is used by the Hindus in various religious rites and for colouring 
and flavouring their food (sa Vol. II., 592)4 

16. Cmdinuii Cyalntua, Linn. : Umbbllipbrjb. 

Thb Cumin ; Jira, btng. 
Widely cultivated m the Panjdb plains, R^jj^utana^ and in the Decpan. 
Indigenous to the upper reeions of the Nile, but carried at an early aee 
to Arabia, India, and ChiQa. It was an important spij^ in the midole 
ages, and even in the fifteenth century was heavily taxed in Europe. The 
s^ is used by the Natives to flavour curry {see Vol. II.« 6^2). 

17. Gnrcoflm Asiiada» R^xb. : Scitaminbjk. 

MaNOO GiNGBRk 

Found wild iti Bengal and on the hills. Used as a condiment and 
vegetable (see Vol. IL, 65a). 

18. C. longa, Roxb. 

Thb Turmbric. 
The Tunmeric is a native of Southern Asia and is cultivated all over 
India for its rhizome or root-stocks, which is the well-known ffaldi, the 
powder of which constitutes the chief ingredient in curry stuffs (see Vol. 
1I.,659). 

19. Elettaria Cardamomom, Maton i Scitaminbjb. 

Thb Lbssbr Cardamom. 
A native of the mountain tracts of South India. This is the most 
valuable of all the Indian condiments. It is extensively used by the 
Natives of India for flavouring purposes, and is also eaten in pan (see 
Vol. III., 227.). 

ao. Emcatativa, £am./CRUciFBRA. 

Cultivated in North and Central India, and on the Western Himilaya, 
ascending to 10,000 feet The seed is used in the same way as the forms 
of BTassacZr{s6e Vol. III., 266). 
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az. Fofttiicnlnm yttlgare, Gmrtn. ; Umbbllifera. 
Thb Pbnnel. 
Commonly cultivated throughout India; a native of Europe. The seed 
is used as a condiment (set Vol. 1II.» 495). 

22. Humulns Lopalus* L, ; Urticacbjb. 

Hops. 
A native of Europe. The cultivation of this plant is now being tried 
experimentally in Kashmir and Chamba, and seems likely to succeed (se€ 
Vol. IV., 303). 

13. Bdeotha anrensls, Idnn. : Labiat jb. 
Thb Marsh Mint. 
An herb of the Western Himdlaya, the leaves of which are eaten as a 
condiment (se$ Vol. V., 228). 

34. Bfl. piperita, Linn. 

ThbPbppbrmint. 
A native of Europe; it occurs in Indian gardens and as an escape b 
almost naturalised in some parts of the country (see Vol. V., 229). 

2^ JA, viridls, Linn. 

Thb Spearmint. 
Commonly grown in Native gardens all over the plains of India and 
much used as a condiment in curries and other forms of food (see Vol. 
v., 231). 

a6. Bdimaya Koeaigii, Spr. ; Rutacbjb« 
Thb Curry-lbap Tree. 
A small tree of the outer Himalaya, the leaves of which are used either 
dry or fresh to flavour curries (see Vol. V., 288). 

97. Bdyristica Crmgrans, Houtt. : Mtristice jb. 
The Nutmeg and Mace. 

Cultivated in South India. The fruits and nuts of Myristica mala* 
barica, Bd. lanrifoUa, and of Bfl. corticosa, are often to be seen in the drug- 
sellers' shops, where they are apparently sold as substitutes for the true 
nutmeg. 1 n the Cawnpore baxar a linear oblong nutmeg was ofiEered for 
sale under the name of the true nutmeg. This has not as yet been identi* 
fied, but it seems very different from the ordinary nut It is i J inches long 
by about \ inch thick ; it has got only an abortive mace (see VoL V., 
311). 

bB. Nigella satint, Linn,: Ranunculacbjb. 
The Black Cumin. 

A native of South Europe and of the Levant ; extensively cultivated^ 
the seeds constituting a favourite spice with the Natives of India (see 
Vol. v., 4^8). 

ag. Odmum BaaUicnm, Linn, : Labi at jb. 
The Common or Swbbt Basil. 

The seeds and also the leaves are eaten as a cooling condiment (see 
Vol. v., 440). 

^0. Peacedanoffl graveoleat, Benth, ; Umbbllifbrjb. 
Thb Dilx. 

A native of tropical and sub-tropical India. 

Often cultivated in the plains of India. The seed is eaten in corrr 
(see Vol. VI., Pt I., 181). 
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Pimpinella Anisum, Linn, 
Thb Anisb. 

Introduced into India by the Muhammadans from Persia. It is now 
grown in North India. The seed is used in confectionery {see Vol. VI., 
Pt. I., 236), 

33. Piper Betle, Linn, ; Pipbracba. 
The Pan-lbaf Pbppbr. 
The leaves of this plant, mixed with a little catechu, areca-nut, and 
lime, and flavoured with spices, constitute the preparation known as fdn. 
This is chewed by the Natives of India as a mild stimulant, especially 
after meals. It stains the mouth and saliva a deep red colour. The 
trade in this leaf is entirely for Indian consumption (see Vol. VI., Pt. I., 
247-256). 

33. P. Cubeba, Linn. 

CUBBBS. 

A native of Java and Sumatra j cultiv ited in India {see Vol. |VI., 
Pt. I., 257), 

34. P. longmn, Idnn. (Chavica Roxbnrghii, Miq,). 

One of the forms of Lono Pbppbr.* A perennial shrub of Eastern 
India, Nepdl, and East Bengal ; of Java, Ceylon, and the Philippines. 
The dried unripe fruit constitutes the long pepper of India (see Vol. 
VI., Pt. I., 258). 

35. P. nigrum, Linn. 

Thb Bl ck Pbppbr. 
A climber, extensively cultivated in South India, where it is indigenous. 
Introduced from India into the Straits. The berries are largely eaten as 
a condiment in curry, and when reduced to a powder constitute the black 
pepper of Europe (see Vol. VI., Pt. I., 260). 

36. Trigonella Foenum-groecnm, Linn, / Lboumimosa. 

Thb Fenugrbbk. 
Cultivated in some parts of India, wild in Kashmfr and the Panjdb. 
The seed is used by the Natives, as a condiment in curries (see Vol. Vl., 
P t. IV., 4^). 

37. Zingiber Cassumunar, Roxb, ; Scitaminba. 

A native of various parts of India, used as a spice instead of Z. 
officinale {see Vol. VI., Pt. IV., 357). 

38. Z. officinale, Roscoe. 

Thb G1N6BR. 
A native of the warmer parts of Asia, but not known in its wild state. 
Cultivated in many parts of India for its rhizome (see Vol. VI., Pt. IV., 358). 

39. Z. zemmbet, Roscoe, 

Found throughout both Peninsulas and used as a substitute for the 
preceding species (see Vol. VI., Pt. IV., 366). 

Spikenardi see Nardostachyt Jatamansi, DC. ; Vol. V., 338 ; Valbrianbjb. 

SPILANTHES, Linn.; Gen. PI., II., 380. 

Spilanthes Acmella^ Linn. / FL Br. Ind., III., 30 j; CoMPOSiTiE. 

Syn. — Vbrbbsina Acmella and PsBUDO-AciiBLLA,Z4'nn. Several varieties 

are described in the Flora of British India : 
Var. X, Acmella proper, C/ariitf-S. Aciiblla, DC. ; S. calva, Wi^kt, 

Ic, t, nog. 
Var. a, calnti Clarke'^S. calva, DC. ; S. Psbudo-Aciiblla, £iw. / 

Cotula conica. Wail. 
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The Car4ett Spinach. 



Var. 3, oleracea, Clarke^S, olbracea, Jticq. ; Bidbns f^rvida and 
FiXA, Lank. 

Var. 4t paflkulata, OArjhr-S. pamiculata. DC. 

Wtm.—A'karkam^BouB.i A'karkark4tfok9rmM,n.i SiardH nu^ga^ 
mardti tige, Tel. ; Akmalla, Singh. ; Hen'ka4ay Buru. 

References.— ^0*6., m. lud., Bd. C.B.C., S9S: Dalm. & Cihs.^omb. Pl.^ 
129 ; Sir W. Elliot, Fl. Andkr., tt2; Masdn, Burma 5? Its People, 495, 
7S9 ; Dymock, Mat. Med. W. Ind., 2nd Bd., 434; S. Arfun, Bomb., 
l^riigs, 95 f Year-Book Pharm., tS8o, 24S ; Baden PomeU, Pb. Pr., 357! 
Lisboa, U. PL Bomh., m ; GuwetUer, Mysore & Cmrg, I., 5^ 

HaUtat— An annual herb, found throughout India, both cultivated and 
wild, and ascending the Him^ayato an altitude of 5,000 feet. It is distri- 
buted to all warm countries. 

Medicine,— The whole plant, and more especially the flowsr-hkads 
are very acrid and have a hot burninc^ taste, which causes profuse salivation. 
It is considered by Natives a powerful stimulant and sialogogtie, and is 
used in headaches, paralysis of the tongue, affections of the throat and 
gums, and for toothache. It is employed by Europeans in India as a 
remedy for toothache, instead of Spanish Pellitory (Pyretbnim root). 

SPINACIA, Linn. ; Gen. PL, III., jj. 

Spinada oleracea, Linn. / FL Br. Ind., V., 6 ; Wighi, Ic.^ /. 8i8 
Garden Spinach. [ Chbnopodiaces. 

Syn.— Spinacia tbtrandra,*^^;!;^., Fl. Ind., Ed. C.B.C., 7'S. 

Vem. — Pdlak, sdg, sdg-pdlak, Palki, isfandj, binnis. Hind. : Pdlang, 
pinnis, Bbng. i Baji, C.P. ; Pdlak, isfandj, N,-W. P. i Pdlak, isfandk 
(bazar names) bij^palak, Pb. ; Spinq;, Afg. ; Pdlak, (bazar name—) 
pdlak-bij, SiND ; Pdlak, isfanau Bomb. ; Vusayley-kiray, TaII. j Dum^ 
pa'bachchali, matiur backckali, Tel. ; Is. ^anq;, Arab, ; Isfinaj, Pbrs. 

Rtiertnces.^Boiss.,Fl, Orient., IV.i 906 ; Poxb,, Fl. Ind., Bd. C.B.C., 
7'S ; Voigt, Hort. Sub. Cal., 320 ; Dais. & Gibs., Bomb, Fl., SuMl., 73 ; 
Stewart, Pb. PI., 180 / Rebt. pi^ r " '" ' -^ ' ^ - *^C., Orig. 

Cult. \PL, 98 ; Graham, Cat. B01 Andkr., 

jS,it3f Firminger, Man. Garc f. Bomb. 

Drugs, ii3 f Btrdwood, Bomb. Pb, Pr., 

372 ; Useful PI. Bomb, (XXV., B. AT. JV,P., 

Pt. V. {Vegetables, Spices, & 1 ^oi.,3r9; 

Ain-i'Akbar% {Blochmann*s Trans -Panjdb, 

Dera Ismail Khan, 349 s Cents wetteers, 

Mysore & Coorg. I., 6$: Agn IIL, 69, 

109 {Pro.) 229 : iV., J4S 5 yourn ; i Series), 

IV., 22} V. 35, 44 i Balfour, % Diet. 

Econ. PI., 388, 

Habitat.— An annual herb, cultivated throughout India. The native 
country of the * garden spinach * is unknown, but M. DeOandotfe suggests 
that S. oleracea, Linn., is a derivative from S. tetrandtm, Stev.^ which is 
indigenous to the Caucasus, and occurs sometimes cultivated and some- 
times to all appearance wild. 

Cultivation in India. — ^This plant, although at one time chiefly culti- 
vated in the gardens of Europeans, seems now to be generally adopt»l by 
Natives as an article of diet. The seed is sown in October broad cast, or, 
better still, in drills. The distance between each drill shoufd be a foot, and 
between each plant in the drills four inches. Spinach loves a rich sckX and 
a shady situation well watered. The young plants, if not protected, are 
very liable to be devoured by sparrows {Firminger), 

Oil.— The SEEDS are reported to yield a fatty oil. 

Medicine. — The seed is held by Muhammadan medical writers to have 
cooling and laxatiye properties, and to be efficacious in difficulty of breath* 
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SPIRITS. 



ing and biliary derangemetiis (TaUfSherif). The orksn flamt is believed 
to act as A sdvefrt for urinaiy calculi (5. Arjun). 

F«od.— pThe lbavbs are used as a favodrite vegetable, both by Euro- 
pesfcns and Native^ during the early apring and summer meaths« 

SPINIFEX, Linn. / Gen. PI., III., nog. 
Sp}nif^x squarrosu$i Zinn. ; Grahineje. 

Vem« — Rdvand suruni misdlu, Tbl. 

Ileferences.— if i««//^, Select Extra Tro^Ufil PU 402 ; Sir W* Elliot, Ft, 

Andhr., i63 ; Ma^on, Surma & Its Peotte, hg / Aeri»-Horti, Soc, Ind, 

J our », IX., r78'if7 ; -fnd* Fgrester, Ix., 2JS; Balfour, Cyclop. Ind.^ 

IIL,7t9* 

Habitat.^A grass which grows abundandy on varioas parts of the 

Madras coast. 

Domtatte»^It is extensively cultivated on the sandy reaches near 
Madras for sand-binding purposes. The firiiermen of the Madras coasts 
ceUect its liooTS and sboots and dry them for fuel (see Saad-biiHUng 
Plaats^ Vol. VIL, Pt. I!., 455). 

SPIR£A| Linn.; Oen. PI., /., 5/>. 

A genus of Rosaceous plants, the species of -which are widely distri- 
buted over the temperate and cold regions of the Northern Hemisphere. 
Eleven soecies are indigenous to India, none of which are of economic 
value. Several of them (S. canescens, Don,, and S. aorbifolia, Linn.) are 
shrubs of considerable size, the wood from which is described as " hard, 
compact, and even-grained, " but it does hot appear to be used economi- 
cally for any purpose whatsoever. Some Indian species of Spirea, e.g., 
S. beUa, Sims., are very handsome, and are sometimes cultivated as orna- 
mentab shnd^s in the gardens of Europeans. 

SPIRITS. 

[The knowledge of Spirits of various kinds, by the Natives of Hindus- 
tan> is very wide^read, and dates from an early period. At the present 
day there are few tracts in India where locally«prepared spirits are not 
Urgely consumed by, at any rate, the lower castes of Natives. In the Ordi- 
nances of M^nu, the text of which, as it now stands, dates, by the latest 
estimate, between 100 and 500 A.D., there are frequent references to the 
drinking of spirituous liquors to excess, so that it is evident that this must 
have been a common offence, and the twice-born are often urged to avoid 
the temptation. Three kinds of spirituous liquor are described^ vis., that 
made " of sugar {molasses), of ground rice, and of the flowers of the honey 
tree^ (Baasia latirolia)t^liquors which^ down to the present day, are those 
most commonly consumed by the Natives of India. U. O. Dutt, in his 
Materia Iffdica of the Hindus, says that the later Sanskrit writers describe 
thirteen kinds of distilled liquors, one or other of which was widely used 
in their time. 

Coming down to more modern dates, the Ain*i-Akbari describes fully 
an intoxicating liquor made from the sugar-cane or from brown sugar by 
simple fermentation, and says that this is som^imes drunk as a beverage, 
but is mostly employed for the distillation of arak. ** This latter, *' continues 
Abul Fazf, " they have several methods of accomplishinpf : first, they put 
the above liduor mto brass vessels, in the interior of which a cup is put so 
as not to snake, nor must the liquor flow intp it. The vessels are then 
covered with inverted lids, which are fastcfned with clay. After pouring 
cold water on the lids, they kindle thelii^, changing the water on the lids 
as often as it gets warm. As soon as the vapour mside reaches the cold 
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lid, it condenses and falls as arak into the cup. Secondly, they dose the 
same vessel with an earthen pot, fastened in the same manner with day, 
and fix to it two pipes, the free ends of which have each a jar attadied to 
them, which stanos in cold water. The vapour through the pipes will 
enter the jars, and condense. Thirdly, they hll an earthen vessd with the 
above-mentioned liquor and fasten to it a large spoon with a hdlow 
handle. The end of the handle they attach to a pipe, which leads into a 
jar. The vessel is covered with a lid, which is kept full with cold water. 
The arak, when condensed, flows through the spoon into the jar. Some 
distil the arak twice, when it is called dudtashah, or twice burned. It 
is very strong. If you wet your hands with it, and hold them near the 
fire, the spirit will bum in flames of different colours, without injuring the 
hands. It is remarkable that when a vessel, containing arak, is set 
on fire, you cannot put it out by any means ; but if 3^u cover the vessd, 
the fire gets at once extinguished." The same author describes a spirit 
distilled from the MaMa, and records the fact that excessive spirit-dnnk- 
ing prevailed among the grandees at the Cdurt of Akbar. Linschoten, in 
the sixteenth century, deplored the fact that the Portuguese soldiers were 
learning from the*Natives of India the pernicious practice of drinking spirits 
in place of the wine imported from their own country. Tavernier, in his 
Travels in India (1670- 1689), mentions a sph*it distilled from palm wine 
which was largely drunk hy the idolators of India at certain leasts; he 
describes the method in which it was prepared. 

The above facts may serve to snow the reader that the custom of 
spirit-drinking in India is by no means new, while the details hereafter 
to be given of the multitudinous substances employed in various parts of 
the country for the preparation of the liquors, will show that the custom 
is wide-spread and certainly not an adaptation of a European habit. The 
means of procuring fermentation in a saccharine or malt^ liquor are and 
have been for long much more extensively understood in India than in 
Europe generally. 

Numerous other publications might be quoted in support of thb view, 
but those cited would seem sufficient For the details of the recent liquor 
traffic in Bengal, and the statistics relating to the importation of fordgn 
spirits, the reader is referred to the article under Narcotictt Vol. V., 332, 
and to Vitis vinifcra, Vol. VI., Pt. W.—Ed., Diet Boon. Prod.'] 

References.— 5/«wir^ Pb, PL {Index of Uses), too; U. C. Dutt,Mat. Med. 
Hind., 272-274; Grierson, Behar Peasant lifet 77, 78; Atkinson^ Him, 
Dist. {X., N.'W. P. Gam.), 7^ f Ordinances of Manu {BumeU & 
Hopkins, Trans,), VII,, ^. 50 ; XI., 5' #.» '47 ff- f Xl,,p5, 1S4 Ho^* Tour 
in Bombay, 99 ; Ain-4-Akoari {Blockmann's Trans,), I,, 69, 70 ; LinsckO' 
ten, Vqvage to Bast Indies (Ed. Bumell, TieU & Yule,) II., 48 ; StreUeU, 
The Ftcus ElasHca in Burma proper, Ii8i Westland, Rep, on Jessore, 
372-3^; Bombay Adm. Rep. {1871-72), 372^4* 887, 390, 4^, 4'9: 
Gaaetteers :^Bombay, X., 36; XI,, 27-29 ; XIII., 895, etc,, etc. 
The following are the principal substances used in India at the present 
day, in the preparation of Spirits, arranged in their alphabetical order : — 

I.-SUBSTANCES FROM WHICH SPIRITS ARE MANUFAC 

TURED. 

X. Agave Americana, Linn. : Amartllidejb. 
Thb Century Plant. 
The juke is used in Mexico in the preparation of a spirit called 
Mescal. Although the plant is naturalised in many parts of India, it 
does not as yet appear to have been utilised in India for that purpose, 
probably en account of the abundance of other spirit-produdng sub- 
stands. 
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2. Anacardium ocddentale, Linn, j Anacardiacbjb. 

The Cashew Nut. . 
The people of Goa distil a spirit from the succulent fruit-stalk. 

3. Androposon laniger, Z^fj/l ; Graminba. 

This grass is mixed with spices, and a spirit or arak distilled from it 
(Stewart). 

4. Aathocephalnt Cadamba« Bth, ^ Hook,/,: Rubiacra. 

According to U. O. Dutt, a spirit distilled from the flowers is men- 
tioned by the later Sanskrit writers. 

5. Areimi saccharifera, Lahill ; Palm a. 

'J he Sago Palm of Malacca and the Malaya, the juice of which is used 
in Batavia for the production of the celebrated Batavian arak^ but it is 
apparently not so employed in India. 

6. Bassia latifoliay i?0x6.;SAPOTACBA. 

Mahx^a. 

The spirit resulting from the fermentation and distillation of the flowers 
of this tree is very largely consumed by Natives of Central India, Chutia 
Nagpur, the Central fiovinces, and those parts of the Bombay Presidency 
where the tree occurs. For a description of the ordinary Native method 
of obtaining' A/oAi^ spirits, the reaaer is referred to the account given 
under Narcotics (see Vol. V., ^23). Under Government restrictions a 
very large quantity of Mahua spirit is manufactured at Uran on the island 
of Raranja in the south-west corner of the Bombay harbour, for use in the 
town of Bombay. As the methods employed there are somewhat differ- 
ent to the rude Native ones, they may be described in detail. ** There 
are about twenty distilleries on the island, all of which are owned by 
Pirsis. The Collector of Salt Revenue issues yearly licenses for working 
the distilleries. Provided they mix nothing with the spirit, the holders 
of licenses are free to make liouor in whatever way they choose. The 
tnahda flowers are brought to Bombay by rail from Jabalpur, and from 
Kaira, the Panch Mahals and Rewa Kintha in Gujardt. Much of the 
Gujarat mahua comes by sea direct to Uran. Most, of the Jabalpur mahua 
comes by rail to Bombay, and from Bombay is sent to Uran in small boats 
by Pirsis, who are the chief maA«a merchants. When set apart for 
making spirits, mahua flowers are allowed to dry, and are then soaked in 
water. Fermentation is started by adding some of the dregs of a former 
distillation, and the flowers are generally free to ferment for eight or nine 
days. 

"The Native stills formerly in use have given place to stills of European 
fashion, consisting of a larger copper boiler and a proper condenser. 
The cover of the boiler has a retort-shaped neck which is put in connec- 
tion with the winding tube or warm in the condenser, and the condenser is 
kept full of sea water, all the distilleries having wells connected by pipes 
with the sea. Even in these stills the first distillation, technically called 
rasit is very weak and would find no market in Bombay. It is tnerefore 
re-distilled, and becomes bsnda or twice distilled, which is nearly as strong 
as ordinary brandy, and on being poured from one glass into another, 
gives a proper * head * or froth without which Bombay topers will not 
nave it. Spirit is sometimes scented or spiced by putting rose leaves, 
imported dry from Persia, cinnamon or cardamoms into the stills with 
the mahua. This is generally weak ; it is often made to order for the 
cellars of wealthy Pirsis in Bombay, or for wedding parties. Date rum is 
manufactured in the same manner as plain doubl^istilled mahua spirit, 
and, though colourless at first, it acquires the colour of rum after stand- 



MATERULS. 
Cashew Nut. 
2589 

2590 



2591 



Saffo Palm. 
2592 



Mahua. 

2593 



Methods 
employed. 

2594 



Bose 
Leaves. 

^2595 

Con/. wUh 

Vol. VI., 

Pi. /., 56I' 

S66. 



s. 2595 



Digitized by 



Google 



334 



DUHomuy of ike Ecmn^mic 



■Jtf1AM> 



2396 




2S99 

2600 
2601 



2603 
a6»4 



tngm wood far a few iaoada»as mtkkmm spirit aliP < 

of spirit are somctiines made from raisins or iroai aobHses^ Palm a>int 
is not allowed t» be niiiwrfii>.riiwJ in tbe Uran (fistSkrics. It is inade in 
a sinele distillefy in the town of Uran. Since 18S0 two of the disliDeries 
have held licrnscs fior the m a ni i rarrm - e of spirits ef wine, which is setd in 
Bombay to chemist v This is made from weak wtahm^ spirit, in English or 
French stills of superior cou&tiuctxon. 

* Each drttuiery has a stiiong room vbl whxh the oflttore- of the day^s 
dis t iHm g IS every momra^ stpreo» Each strong^ room is Bep€ mk l e r a 
double kick, the key of one kick remaining' with the owner, and the key of 
the second kxdc with the G oimi—n t officer ia chacge of the ilistiaeries. 
AH Xvofaor iu t nided for tr an yor t to Bomhsy or the Thisa aad Koliba 
ports IS brought every momnig from the ^stillerisB iaftoalarse SMg^ng* 
boose near the wharL The Kqoor is^crefcrcgaaged by the Ciw ie ina icnt 
(>fficers in charee» and, on payment of the dnty, jtermits ace gr ante d for 
its removal and transport. The liqaor is sent ra boats bdoog^n^ to^ or 
hired by, the fiqnor owners, whkh start with the ebbtide and cross uie har> 
boor to die Carnac wharf in Bombay. At the Camac wharf the fiqoor 
is examined and occasionally tested isy cnstom^ officers, who also com- 
pare each Gocsgmnent with the permit covering it.** 

% BmriK ItacMUb, mU* 

TheBloaaorMah^tiaeof Soatkladb. A spfrit is ptapaued ftom 
theflawersof this specks. 

IL. BcoMOB ftihrtWhirti, Llmn^z Pauls. 
Thx Pauttea Paue. 

The distillation of dtte toddy or f^'rm^>^wA juice yields mrak, 

% Caloteapia ^$patm^ R. Br^: AsciAnAO*cfts* 

An int o akitia g fiqaor calkd Jar is said to be prqpaiad from the 
onOcy jnice of this plak {Dirdmmj^ (Mm aadkrs say it is ooly avd 
asMadjanctinthefcriiMiiliriiinof aa alcohofic liqpor. 

ML Ctayola vOBt litttu: Pilmjil 

Torn Hnx Pauv or Sftoo Palm. 
The toddy when dktSled is macfe into ar»L 
XX. QMttiipcloa Partica* Limn. 2 MBstsriaiiAC&s. 
In Garhw^ a spfrit is saki to be cCstilled from the root. 

x& Cocaa aaoiaM^ Idmui Pmlmm. 
CocoA-vuT Paul. 

The toddy is largely made into native spirits. Five fmrms (or mea- 
sores) of good arak may be made from a sti^^ tree devoted to the par- 
pose daring a single year, bat some very good trees will give, thci^ 
rareLy» eight to tien paw {^mmamds' TrapM AgviemltmU^ 
19. CsAa ankka, limm^i Rxtsiacbjb. 

Theripepalfiof the coate bovy coalaias& qaaaftity of safar which 

* be oju ve i t Bd iafen akohol. la sook iipiilaaaii BBade by ^Or. 
tkwasfiDoad thalSaa.Qf theckied haskwiwa Hiwiii n water. 

fenaai«BiaaddistaBd,yickkdoaeaBacaof8pM& Thiaknatt boaever, 

used by the Natives of Ia£a. 

X4. Cmd&t llyza» Ctmn.^ BoKAonrxiB. 

The frnit which is known to Angk>->Inifi(aiis as Sebesfien ts used in the 
preparation of spirits. 

IS> Piffcaa aieaMi» &k99L: Tkrwar. »Arw itf 

Braartiasays that oa theSMai a spait IS dtstOed froa tka 
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SPIRITS 



ao. 



ai 



16. Diospyros Lotus, Linn* ; Ebenacba» 

Thb European Datb Plum. 
According to Irvine spirits are in the Panjdb distilled from the fruit. 
Stewart b, however, of opitiion that no such use is made of them. 

17. Eleagnus latifolia, Linn,; Elbaoinba. 

A brandy is made in Yarkand from the fruit of this tree. 

18. Eleusliie Corocana, Gar in. ; Graminbjb. 

A beer and a spirit are made from the fermented infusion of this grain 
in the Sikkim Himalaya, in Madras, etc;, etc 

19. Ephedra wigaris, Rich. : Gnbtacb^. 

iXhe reader will find in Vol. III., 24^3-^52, an account of the •• Soma** 
ainskrit authors. Since the appearance of tlibst chapter* the Editor 
has received a specimen of this plant from Q. Q. MinnHc0ni Esq., Forest 
Department, Bashrh, which bears the information that it is used on the 
Upper Himdlayan ranges to flavour spirits and to assist fermentation. In 
Afghanistan it is also employed in the preparation of a preservative fluid 
us^ in the manufacture of raisins. See Vitis Timfera]. —£(/., Diet, Econ. 
Prod. 

Eugenia Jambolaaa, Lam.; Mtrtacbjb. 

A spirit called jamhua is distilled from the juice of the ripe fruit* 

Grewia asiatica, Linn* ; Tiliacbjb>. 

A spirit is distilled from the fruits 

23. Hordemn Tolgare, Linn. ; Gram inba. 

The ffram is much enaployed in some parts of India in the preparation 
of a kind of spirituous liquor. In Spiti a liouor is distilled from it which is 
called chang. " It is sdd at 30 puttahs for the rupee. A puttah is a 
liquid measure of 2 seers== | of a pucka seer. The people of these re- 
gions consume large quantities of change and on occasions of festivity one 
man is said to consume as much as four puttahs " (Baden PoweUy, 
93. Melia Asadirachta, Linn.; Mbliacejb. 
Thb Nim or Maroosa Trbb. 

The fermented toddy is occasionally distilled. 

24. Moms alba, Linn.; Urticacra. 

A spirit is distilled from the fruit in Kashmir (Lowther). 
^ Opuntia Dillenii, Haw.; Cactbjb. 
Thb Prickly Pbar. 

Proposals have been made in Spain to utilise the better varieties of 
prickly pears for the preparation of alcohol. 
a6. Oryza sativa, Linn. ; Graminbjb. 

Rice-beer, or ^ocAwat, is often distilled and a spirit obtained from it. 
In Burma rice spirit, Sh&m^shao, is largely used. It is very simply pre- 
pared. The rice is first steeped in water, to which herbs have been adaed 
to promote fermentation ; when thoroujg^hly fermented, the liquor is trans- 
ferred to an iron cauldron covered with an inverted pail, the two being 
lightly secured bv a paste of flour and water and allowed to boil on a 
slow nre. In the lower part of the pail a hollow bamboo, 4 feet long, is 
inserted ; this connects the apparatus with a double walled vessel, the inner 
compartment of which is constantly kept cool by fresh. supples of water. 
The liquor passes into this and condenses* The first quality sells^for R2-8 
per bottle ; the second, which is only the old material with an addition of 
water re-distilled, at R 1-8, and the third at Ri. The flrst and second bum 
with a light blue flame, and ignite immediately, but not so with the third, for 
which, indeed, there is hardly any sale. It is principally used to adulterate 
the first qualities (StretUl). (Conf. mih IJL, 249; V., 330.) 
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Substances used to flaTonr Spirits 



MATERIALS. 
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FLAVOURING 
SUBSTANCES. 
Acacia Bark. 
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Berberry. 
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27. Phosniz dactylifera, Linn,; FiiLMJB. 
The Date Palm. 
It yields a saccharine juice, from which sugar, and a fermented and 
distilled spirit, may be made, but it is little used for these purposes, since 
the fruit is more valuable. 

aS. P. sylTCStris, Roxh. 

Thb Wild Date Palm. 

The fermented toddy is distilled and made into arak and a spirit 
resembling rum is obtained from the scum which oozes out from the gitr^ 
while in the process of being refined to form dkulua sugar. 
29. Rhizophora mucronata, Lamk. ; Rhizophorba. 

The fermented juice of the fruit is said to be sometimes used as a 
source of a spirit. 

90. Sacchamm oflScinamm, Linn. ; GRAMiNBiB. 

Rum is obtained chiefly by the distillation of the uncrystallisable por- 
tion of the expressed juice of this plant. A coarse rum obtained in this 
way is largely drunk in India, [Indeed, so ancient is this cutsom that many 
forms of cane are chiefly vajued because of the large quantity and peculiar 
flavour of the molasses. Rum distilled direct from the juice of these Canes 
is said to be much superior to that distilled from the juice that has been 
boiled down to rab or gur and the molasses separated by filtration or 
straining. The Natives thus recognise the fact that a mixture of crys- 
tallizable with uncrystallizable sugar yields the best quality of rum. But 
the peculiar flavour of rum by direct distillation is highly extolled by some 
of the more ancient authors, and the subject was accordingly thought 
worthy of special enquiry by the Honourable the East India Company. — 
Ed., Diet. Econ. Prod.'] 

32. Sorghum ynlgare, Pers.; Graminba. 
A spirit is distilled from the grain. 

32. Vitis vinifera, Linn. ; Ampelidejb. 

In some parts of North- West India, as Peshawar, a kind of coarse 
brandy is obtained from g^pe juice, but it is not common nor used fur- 
ther than locally. 

33. Woodfordia floribonda, Salisb.; LTTHRACBiS. 

'< In Kangra part of the plant is used in the preparation of spirits " 
{Stewart). 

SUBSTANCES USED TO FLAVOUR SPIRITS. 

34. Acada arabica, Willd,; Leouminosa. 

The root-bark of this species, as well as of A. fermginea, A. Jacqoe* 
montii, and A leucophloea, is widely used in India for flavouring native 
spirits and to arrest the further stage of fermentation. 

35. Berberis aristata, DC. ; Berbebidejb. 

The fruits of this and of B. asiatica and B. Lydnm, are used in the 
Himalaya to flavour arak. 

36. Gentiana tenella, Fries.; and G. Karroo, Royle; Gentianacea. 

In Ladak the root of the former species is put in spirits to flavour them ; 
the latter is similarly used in other parts of the Him Maya. 

37. lUiciam verum, Hook.f.; Magnoliacba. 

The Star Anise of China. 
The fruits are largely used throughout the East for flavouring spirits* 
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Substances to prodace the narcotic properties of Spirits. {W. R. Clark,) 



38. Jaaipenis commanis, Linn.; Conifbra. 

From the berries, together with barley meal, ^ spirit is distilled. The 
berries are used only to impart a gin-like flavour (Stewart), 

39. Spices. Spices of various sorts are also added as flavouring mate- 
rials to the fermented liquors before they are distilled. Those most com- 
monly employed are betel-nuts, cloves, sandal-wood, cumin seeds, black 
pepper, ginger, nutmegs, cardamoms, cinnamon, and the tubers of 
fr^^rant grasses belonging to the genus Aadropogon. 

SUBSTANCES USED TO EITHER CAUSE THE FORMATION 
OF, OR TO INCREA.SE THE NARCOTIC PROPERTY OF, 
SPIRITS. 

40. Acacia lencophloea, Willfi, 

[Bark is used in manufacture of Native spirits. It is supposed to in- 
crease the quantity of alcohol by arresting (as hops do) the secondary 
fermentation.— ^<f.. Die, Econ. Prod.] 

41. Anamirta Cocculns, W. ^ A,; Mbmispbrmacba. 

The seeds are used to increase intoxicating effects of country spirits 
sold in retail. 

42. Cannabis sativa, Linn. ; Urticacbjb. 

Indian Hbmp. 
The leaves are employed in the preparation of the" intoxicating liquor 
hashish. Bhang— the young leaves— is used to make Native beer or 
spirits more narcotic. 

43. Cerevisiae Fermentum —Yeast ; see Vol. II., 257-260. 

44. Clerodendron serratom, Spreng,; Vbrbbnacea. 
The root is used by the SaQtals to cause fermentation. 

45. Datura lastuosa, Ldnn., and other species ; Solanacba. 

The smoke from the seeds burnt on charcoal, or a powder of the seeds 
themselves, is sometimes mixed with Native spirits to render it more intoxi- 
cating. 

46. Ephedra vulgaris, Rich- ; Gnbtacba. 
See the remarks under 19 above. 

47. Hamulus Lupulos, Linn.; Urticacba. 

Hops. 
Used in India by European brewers only, the supply being imported. 

48. Ligostrum Roxburghii, Clirke, ; Olbacba. 

In South India the bark of this tree is put into toddy of Carjota nrens 
to accelerate fermentation. 

49. Phyllanthns Emblica, Linn.; Euphorbiacba. 

The fruit is mixed with the substances used in the preparation of some 
Native spirits. It is supposed to increase their strength. 

50. Stychnos Nux-vomica, Linn.; LooANiACBiB. 

In many parts of India the seeds are eaten to produce intoxication, or 
arc mixed with beverages for that purpose. 

51. Terminalia belerica, Roxb.; Combretacba. 

The fruit of this or of T. Chebula, Rete., is employed in the Panjdb to 
increase the strength of spirits. 
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Fruit. 
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2647 

DOMESTIC. 
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_ -- [ Hack.; Vol. IV., 526 J GluiifiMfiJB. 

St)OaiOpOgon angl^tifoliuSi Trin. ; see Itchoemimi ang^wtifoiuuii, 

SPONDIASi Linn.; Gen. PL, /., 426. loor. 

Spondias acuminatai Roxb.; FL Br. Ind., IL, 42; ANACARDiAciiE. 

Vera.— i4wAfl/, atnbadah. Bomb. 

Refefentes. — Roxh,, Fl. Ind., Ed. CBX., 3S7 ; Graham, Cai. Bomb. PL, 
42; Lisboa, U. PI. Bomb., $6, 57 1 GaBetteer, Mywre 6r Coorgyl^^yi, 
Habitat. — An elegant, middle-sized tree of the Western Peninsula, 
found in Malabar and the Konkan hills. 

Kood«-^The FRUIT, an ovotd, globose drupe, about the size of a small 
hen's egg ; has been eaten by the Natives during famine seasons. 

S. dulcls, Willi.; Fl. Br. Ind., IL, 42. 
THE Otahkite Apple or Vi. 
Vera. — Amara, umra. Hind. 

Rtitrtnces.^Roxb., Fl. Ind., Bd. C.B.C., s^ ; Voigi, Mart. Sub. Cat., 

144; DC, Orig. Cult. PL, 202; Ind. Forester, VI., 24;}; Smith, Ecom 

Die, 304 ; Firminger, Man. Gard. Ind., 284. 

Habitat.— A tree of from 50 to 60 feet high, indigenous in the Society, 

Friendly, and Fiji Islands ; introduced thence into India, and cultivatcxi 

there and in many other parts of the tropics. 

In India it does not appear to eerminate freely ; indeed, Firminger says 
the stones never germinate, and that young plants are usually obtained by 
grafting upon s^lings of S. mangifera, the common country amara or 
Hog Plum. 

Food. — The friut, which weighs sometimes as much as lib 2 ozs., and 
measures a foot in circumference, is shaped like a hen's egg, and is of a 
deep amber colour, often blotched with deep russet patches. It has a large 
fibre-covered stone in the centre. The rucd tastes of turpentine, but the 
PULP has an apple-like smell, and its flavour is, in the best varieties, very 
agreeable. Not much can be done with it in the way of cooking, either as 
a preserve or as a pudding. 

Domestic— In Otaheite, the wood is much valued for making canoes. 

S. mangifera, Willd. ; FL Br. Ind., II., 422 ; Wight, III^ /., i86. 
The Hog Plum. [ /. 76. 

Syn.- S. AMARA, Lamk. ; Mangifbra pinnata, Kcm (not Lamh.) ; Evia 
AMARA, Comm. 

Vera. — Amrd, amara, ambodha, dmhrd. Hind. ; Amna, dmrd, amhra, 
Bbno.; Amburri, Kol.; Amara, Assam j Tongrong, adai, Garo; 
Amara, Nepal; Ronchiling, Lbpcha; Kat amholam, Mal (S. P.); 
A?nbuld,lJRivA', Ambera, KURRU ; Hamara, GoND; Amra, amdr^ba" 
hamb, amara, amabdra, Kumaon; Bdhamb, ambdrd, Pb.; Ran^mb, 
jungli-am, Dbccan; Ambdda, janglidm, ambara, amra, rhtm-amb, 
amarah. Bomb.; Rdn-amba, amb, ambada. Mar.; Kat-mda, marp-man- 
chedi, kat-mara, Tau. ; Puliille, KaderS ; Ambdla chettu, pitavrihsh' 
amu, ivuru mdmidi, amatum, adivuMnamadie, toura^mamidi, Tbl.; 
Amte, ambatte mara, amate,pundi, Kan.; Gwe, fywae, Burm.; AEvf 
baralla. Sing.; Amrdtaka, Sans.; Darakhte-moryam, Pbrs. 

References.— Z>C., Prodr., //., 75/ Roxb., Fl. Ind., Ed. C.B.C, 387; 
Voigt, HorL Sub. CaL, 143; Brandis, For. Fl„ tiSj Kur», For. Fl. 
Burm., /., 321, 322; Beddome, Fl. Sylv., t. 169; Gamble, Man, Timb.^ 
J 12; DalB. & Gibs,, Bomb. Fl.,Supp,, 19; Stewart, Pb, PL, SO; Graham^ 
Cat, Bomb, PL, 42; Mason, Burma & Its PeopU, ^/, 480, 774; Sir 
W. Elliot, Fl, Andhr,, 14, 71, 154; Sir W. fones. Treat. PL Ind., V„ 
125, No, 46; Rheede, HorL Mal., I., t. SO; O^Shaughnessy, Beng, Dis^ 
pens., 270; U. C, Duti, Mat. Med. Hind,, 291; Dymock, Mat. Med. 
W. Ind,, 2nd Ed,, 205 ; Dymock, Wetfden & Hooper, Pharmact^* Ind , 
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The HoflT Plnm; Sponges* 



{W.R, Clark,) 



SPONGES. 
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[Vegetables, Spices, & Fruits), S9 ! Aplin, Rep. on Shan States 
{tSSy-SS) ; Gagetteers.'Sombay^ V., 98$; XV„ 16; XVTl!,, 41 f N,'W. 
Prov., Ill,, 23fi: IV,, Ixx, f X., $08: Mysore & Coorr, I,, 7/ ; ///., /; / 
Hunter, Orissa, II,, is8, App, IV, j 180, App, VI, s Agri.-Hort, Soc, 
Ind, :^7ourn,j IV., t28; VI„ 41 ; IX„Sel,,SS» 57; X,,»s XIII,, 3$ i, 
Sel„ 63 (New Series), V„ 74; Ind, Forester z^III,, 201, 238 ; VII,, 2S0; 
VIII,, 4iO; XL, 2i XIII,, 120. 

Habitat. — A small, deciduous tree, found wild or cultivated throughout 
India, from the Indus eastwards and southward to Malaaca and Ceylon, 
ascending to 5,000 feet in the Himdlaya. It is distributed to Tropical 
Asia. 

Giiiii.~A mild insipid gum, somewhat resembling gum arabic, but 
darker in colour, exudes from the bark« It occurs in stalactiform pieces 
of a yellowish or reddish brown colour, and with a smooth shining surface. 
With a large volume of water it forms a gelatinous mucilage, which is 
precipitatea by acetate of lead, gelatinized oy the basic acetate and by 
ferric chloride, but not by borax (Dymock). 

Medicme.^The pulp of the fruit is described by Sanskrit writers as 
acid and astrin£[ent, and useful in bilious djrspepsia, for which reason the 
name of Pittavriksha or **)D\\e tree" is sometimes applied to it. The fruit 
is much used by the Hindus as an acid vegetable, and is made into a pre- 
paration resemblinjgf gooseberry which they call rdyetS. The lb a vbs 
and BARK are astnngent and aromatic, ana are administered in dysen- 
tery. The GUM is used as a demulcent (Dymock), The juicb of the 
leaves is applied locally in earache (Atkinson), By some of the Shan 
tribes in Burma the fruit is considered an antidote for wounds from poison- 
ed arrows, and for this purpose is eaten either green or dry. When 
that cannot be obtained, alum is considered the next best remedy, a fact 
which would seem to indicate that astringents counteract the effects <^ 
these wounds on the system (Mason, Burma f^ Its People). 

Spbci AL Opinion.—^ '' * Antra ' is a useful antiscorbutic* I use it both 
in its green and ripe state in cturies for the prisoners" (Surgeon 
R, L. Dutt, M, D,, Pahna). 

Food and Fodder.— The pruit, which ripens in October, when largest, 
is of the size of a goose's egg, of a rich olive green colour, mottl^ with 
yellow and black. It has but little scent. The part nearest the rind is 
extremely acid, but, that being removed, the part near the stone is sweet 
and eatable. It is sometimes eaten raw when ripe, but more commonly 
it is put, while green, in fish or v^etable curries, or in lentils, to give these 
dishes the acid taste so much appreciated by Natives. It is £Uso made 
into a pickle with mustard oil, salt, and chillies (Firminger ; Liotard). 
Cattle and deer eagerly feed on the fruit (Atkinson), 

Stmcture of the wood.— Soft, light-grey. Weight about 43ft per 
cubic foot (Gamble). 

Domestic— The timber is used only for fueL 

SPONGES, Encyclop, Brit., XXII., 412. 

The Parazoa or Spongia form one s^reat ph^um of the Invertebrata, which 
comprises many sorts of Spongfes besides those which are of economic value. These 
latter belong to the Order Ceratosa, in which the skeleton consists of horny fibres 
which never include 'proper ' spicules or of introduced foreigfn bodies or of both in 
conjunction. It is this skeleton or network of elastic horny 6bres, which constitutes 
the Sponge of Commerce. 
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References.— 5fi»m<m<2s^ Commercial Products ofiheSecL^ i55'i97 s Bal- 
four, Cyclop. Ind,, III,, 72$; Fisheries Bxibition Literature, JV,,422; 
v., 369, and many other passages ; Tro. Agriculturist, June tst, 1889,828, 

The species of Sponge in common use are three :— 
z. Eospongia officinalis, Linn. 

The pine Turret or Levant Sponob. 

Habitat— It occurs in the North Pacific, South Atlantic, and Indian 
Oceans, but its most frequent habitat is in the shallow waters off the 
coasts of the Mediterranean. 

2. E. zimocca, O. Schmidt, 

The hard Zimocca Sponge. 
Habitat — In similar localities and often in conjunction with the pre- 
ceding on the shores of the Mediterranean, and off the Bahama Islands. 

3. Hippospongia equina, 0. Schmidt, 

The Horse Sponge or common Bath Sponge. 

Habitat— Also found, often along with the preceding, on the Mediter- 
ranean shores, at the Bahama Islands, and on the north coast of Cuba. 

Collection. — The methods employed to obtain sponges from the 
bottom of the sea, where they grow attached to rocks and stones, depend 
on the depths from which they have to be brought. In shallow water 
they are hooked up by a harpoon, at greater depths they are dived for, 
ana at still greater depths they are dredged up with nets. 

In harpooning one of the chief difficulties is to see the bottom through 
the troubled surface of the water and to obviate this the Dalmatian fishers 
throw a stone dipped in oil a yard or so in front of the boat, the stone 
scatters drops of oil as it flies, and so makes a smooth track for the look- 
out. The Greeks use a zinc plate cylinder, about i\ feet long and i foot 
wide, closed at the lower end by a plate of glass, which is immei^ed below 
the surface of the sea ; on looking throueh this the bottom may be clearly 
seen even at 30 fathoms. This plan is also adopted in the Bahamas. 

Balfour, in his CyclopcBdia^saLys, that sponges are gathered from the rocks 
of Vizagapatam at about 12 feet below the sea, but no other reference 
to this tact occurs among the books available to the writer, and therefore 
no further information on the subject of Indian Sponees can be given. 

Preparation for the market. — After the Sponge has been taken from 
the sea it is exposed to the 2ur till signs of decomposition set in, and then 
without delay is either beaten with a thick stick or trodden by the feet in a 
stream of flowing water till the soft parts are removed. After cleanine it 
is hung up in the air to dry, and then with others finally pressed into 
bales. 

Domestic.^ Besides being used for cleansing' purposes in the bath and 
by the Surgeon, the coarser sorts of American Sponges have recently been 
employed in America for stuffing in upholstery. For this purpose it is 
first thoroughly cleansed and cut into pieces. These are then placed in 
a solution of glycerine and water, and after passing through heavy rollers 
they are dried. The water evaporates and leaves the Sponges so per- 
meated with glycerine that a permanent elasticity is maintained. 



see Tresia amboinensis, Blunter Urti- 



Sponia amboinensis. Dene., 
cacejb; Vol. VI., Pt IV., 35- 

S. orientalis, Planch, see T. orientalis, Blume: Vol. VI. 
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SPOROBOLUS, R. Br.; Gen. Pl^ IlL, 1148. 

A genus of grasses comprisinsf upwards of eighty species, six at least of 
which are found in the plains of Northern India. Three of these (Sporobolus 
commotatiis, Boiss.y S. coromaodeliana, Roxb,, and S. palltdns, Nees.) 
are tomparatively unimportant, since they do not occur in sufficient abundance 
to be considered valuable as fodder grasses. The grain of the last-mentioned is 
said to be occasionally eaten in the Panjab in times of scarcity. 



Sporobolus diandefi Beauv. / Duthie^ Fodder Grasses of Northern 

[ India, 48 ; Gramineje. 
Syn.— AoROSTis diandra, tdnn. 
Vera. — Bena^fonitBiRiiQ,; Chinya^ka-ddna, galphulay U ,-V/ , P.; Nonak, 

Pb. 
Re£extnce9.-~Roxb., Fl. I?td,, Ed, C.B.C, ro6 f Rev. A, Campbell^ Bcon. 
PL.ChutiaNagpur, N0S.S728, 9844; Gasetteers, N.-W, P., IV,, hex. ; 
X., 320, 
Habitat.— Common on the plains of India and at moderate elevations 
on the hills. 

Fodder.— It is described by Mr. Duthie as a favourite fodder grass in 
the Pan jib for cattle and horses. 

S. indicus, B* Br. ; Duthie^ Fodder Grasses of Northern India, 4g. 

Syn. — S. TENACISSIMUS, ^^AMV.; ViLPA TENACISSIMA, TrXfl. 

VertL—Raiua, N.-W. P.; Ghorla, C. P.; Khir, Pb.; Tomagania, Tbl. 
References.— 5tr IV. Elliot, m. Andhr.,i83i GoMeiteer, N.-W. P., IV., 
Ixxx. ; Ind. Forester, XII., App., 2, 2$. 
Halutat. — Found on the plains of India, ascending to moderate eleva- 
tions on the hills and generally distributed over the tropical and sub-tropi- 
cal parts of the world. 

rodder. — It is considered a good fodder grass, especially when young. 
^ In the United States this grass is of considerable value for gracing pur- 
poses if frequently cut or grazed down, but if allowed to remain untouch^ 
lon^, cattle and horses will not eat it unless they are very hun^y, as 
it becomes tough and unpalatable. It is not used to any considerable 
extent for hay, but makes splendid feed if cut while young and as a pasture 
plant "(Z^rAfV). 

S. orientalis, Kunth ; Duthie, Fodder Grasses of Northern India, 4g. 

Sjrn.— ViLPA ORIBNTALIS, Kuntk. 

WtXTL^Usar'ki'ghds, kar-usura-^kds, kdlusura, N.-W. P.; Tandua, 

kheo, Pb. 
Reference.— ^<f/<w^, Agric. Dept. (1882), 4$, 46. 
Habitat. — This grass is strictly confined to saline soils, and is found on 
all the usar tracts in Northern India, Sind, and Madras, often constituting 
the entire vegetation. It does not, however, appear to hold its own on 
ground which is capable of supporting other gfrasses, and gradually dis- 
appears as the reclamation of the re/i-infected tracts proceeds. 

Fodder.—" It is a capital fodder grass, both horses and cattle eating it 
readily when it is green. If it is cut and dried at the end of the rains it 
makes good hay, and cattle will eat it in this state if it is cut and mixed 
with some green food " (Rep. Agri. Dept.). 

Spruce Fir, see Abies excelsa» DC: Vol. I., 2 ; CoNiFERiB. 

Squill, see Scilla indica, Linn. ; Vol. VI., Pt. II., 489; also Urginea indica, 
Kunth.: and U. scUla, Steinheil : Vol. VI., Pt. IV., 173-174; 

LiLIACBA. 
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SquirrelSi seeFnfS» Vol. UU 458) Skins, Vol. VI., Pt III., 244.250; 
also RatSt BAice, & BAannots* Vol. VI., Pt. I.» 395. 

STACHYS, Linn.; Gen. PL, II., 1208. 

StachjrS panriflorai Benth.; Fl. Br. Ind., IV., 677 ; LilBiATJK. 
Vem^^Kirimar, baggi b4ii, Pb.| Speraghunai, PuSHTO. 
References.— ZK7., Prodr., XII,, 490 ; Baiss.,Pl. Orient., IV., 740 : Stew- 
art, Pb. PL, n3; Lace, Flora of Quetta, MSS. 
Habitat. — An erect undershrub, common on the Panjib plains and 
hills, from the Jhelum eastwards and northwards to Marri, and distributed 
to Afghdnistdn. 

Medidae.^" In the Salt Range the bruised stbm s are applied to the 
guinea-worm " (Dr. Stewart). 

Fodder. — In Baluchtstdn the lbavbs and tender shoots are much 
browsed by Cattle (y. H. Lace). 

STAPHYLEA, Linn.; Gen. PL, I., 412. 
Stapbylea Emodii WalL; FL Br. Ind., I., 6g8 ; Sapindaolb. 

Veau^MdrchoL ch4al, ban shdgali, ban bakkmi4, thanmri, gUdar, ndm- 
daun, kaghania. Hind. & Pi.; Chiira, k4rkni, Kashmir; Mirckoo, 
Pushtu & Afo. 
References.— K«[r^ Hort. Sub. CaL, 169; Brand$s,Por. Pl^ tiAf Gam- 
hie, Man, Timh., tot ; Stewart, Pb. PI., 40 ; Aitchison,Kuram Valley Rept., 
Pt,, II. ts6; Baden Powell, Pb. Pr., S^ f Atkinson, Him. Dist. {X., 
N.'W, P. Gob.), 3o8 ; GoMetteers t—^^anjdb, Dera Ismail Khan, ip ; Rawal- 
pindi, 1$; Hoshiarpur, fi; Bannu,23; Agri,'Horti. Soc.,Ina.,XIV., i3. 
Habitat.^A large shrub or small tree of the Western Temperate 
Himalaya, from Marri to Kumdon, occurring at altitudes between 6^000 
and 7,000 feet. It is distributed to Afghdnistin. 

Stmctnre of the W«od.— Soft grey. Weight 44ft per cubic foot. 
Domestic and Sacred.— The barr on the young stems is marked with 
splashes of white on a dark olive-green ground^ resembling the markings 
on the skin of a snake; hence sticks of this shrub are carried by the 
Nat ives as a protection against snakes. This same protective powtr is 
ascribed to them along the whole frontier throueh Haiara to Kashmfr» 
where they are similarly employed — a practice which no doubt took its or^n 
from the "doctrine of signatures,'' in this case applied to the resemblance 
borne by the colour of the bark of Staphylea to a serpent*s skin. As 
walking-sticks they are useless, since they are hollow and the wood is 
very bnttle {Stewart, Baden Powell, Aitchison). 

(G. Watt.) 

STARCHESi Special Catalogue of Col. Gf Ind. Bxhih., 74, go. 

The term *' Starch " is applied to the fecula or amylaceous matter 
contained m the fruit, roots, and cellular tissue of the majoritv of plants, 
but which is extracted, on a commercial scale, from a few which possess 
an exceptionally large supply. Starch occurs in minute granules of various 
sizes, having, when pure, a slightly yellowish colour, and a form or struc- 
ture characteristic of each kind. Under the microscope these granules 
are seen to consist of a nucleus or hilum surrounded by layers arranged 
concentrically or eccentrically ; the relations of hilum and layers are 
the most distinctive features c^ individual starches. The Bp. gr. varies 
with the kind of starch, and with its dryness ; the amount of water reaches 
30 per cent, in some instances, while in others it descends to 7, when air- 
dry. It is only slightly acted on by cold water, but under the influence 
of boiling water it swells up, forming a cloudy opalescent paste or fluid 
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STARCH. 



Iodine acts on it in water by producing a brilliant blue coloration, a 
reaction which forms a very delicate and characteristic test. Some starch- 
^es are prepared for use as alimentary substances, while others are only 
used for industrial purposes. The best qualities of starches serve for 
sizing fancy papers, as well as for finishing textiles, for making white 
dextrme, and as an aliment. Inferior sorts are used for weavers' dress* 
■nfTi ^or thickening mordants and colouring substances used in cloth 
printinfif. Anoth^ important application is the "dusting" oif forms in 
metal n>undries, in lieu of charcoal dust. The use of starch for stiffeninj^ 
linen and washed clothes is also general' The weighting tA cotton goods 
with starch is mentiou^ in the Institutes of Manu. (Contf. Vol, IV., 43.) 

Maize, wheat, and rice starches are principally employed for the direct 
application, while for the manufacture of dextrine or starch-sug^, potato 
starch is almost exclusively selected. 

Starch. 

Vera.—- GtffffV, HrND.i Kalap, kalapk, Beno.; Kanji, gams, Mal. ; 

Godambe mas, Tam. ; Nishashta, PsRS. 
References.— ^dy/^. Prod, Res,, 12, 23o; Birdwood, Bomb, Prod., 2^0- 
2dS; Simmonds, Waste Products and Undeveloped Resources, 19 r : Smith, 
Bcon.Dici., 392; Balfour, Cvclop. Ind., III., 7^3; Spons, Eucyclop., II., 
iSir t Bncyclop. Brit., XXII., 455* 
The following account of the principal plants used in India as sources 
of starch is chiefly derived from the articles on the subject in the Special 
Catalogue of Exhibits shown at the Colonial and Indian Exhibition of 
London in 1886 :^- 

1. ^Escnlns indica, Colebr.j Sapindacejb. 

The Indian Hobsb-Chbstnut. 
Pound abundantly in the North-West Himalaya. The fruits of the 
European horse-chestnut are used in Southern France in the manufacture 
of starchj which is readily extracted by the methods adopted with starch 
from the cereals. One hundred pounds of dry starch are obtained from 
940 to 250ft of the nuts. The bitterness is removed by treating with 
water containing carbonate of soda {see Vol. I., 126). 

2. Alocasia indica, Schott. ; Aroidc a, 

Grenerally cultivated around the huts of the poorer classes in Bengal. 
Its esculent stems and root-stocks contain a large quantity of starch, and 
are important articles of diet {see Vol. I., 178). 

3. Amorphophallat campanttlatus, Blume; Aroidba. 

A native of India and Ceylon ; cultivated throughout the peninsula in 
rich moist soils. The starchy corms are in common use as an article of 
food {see Vol. I., 225). 

4. Arracada escnienta, Z>C ; Umbbllipbra. 

Tbb Pbbuvian Carrot. 
A native, it is believed, of the elevated regions of equatorial America. 
Experimentally introduced into India. Its tubers yield a large quantity of 
easily digested starch {see Vol, L, 318). 

5. ATena B«^vai Linn.; Graminb^b. - 

Oats. 

Of recent and not extensive cultivation in India. The grains contain , 
a large percentage of starch (see Vol. I., 356). 

6. Canna indica, Linn. ; Scitaminba. 

Thb Indian Shot. 
A herbaceous plant, common all over India, chiefly in gardens where 
it is erown as an ornamental plant. The root-stock contains starch and 
may be cooked for food {see Vol. II., 102). 
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7. Caryota urens, Linn,; Palm a. 

The Bastard Sago. 
A beautiful palm of the Western and Eastern moist zones of India. 
It affords good sago (see Vol. II., 206; also Sago Vol. VI., Pt. II., 383). 

8. Colocasia antiquorum, Schott.; Aroidba. 

The T.\ro or Egyptian Arum. 
Cultivated all over India on account of its corms, which constitute an 
important article of diet (see Vol. II., 509). 

9. Commelina beng^ensis, Linn,; Commelikacea. 

Gienerally distributed throughout India. The fleshy rhizomes contain 
much starch (see Vol. II., 515)* 
zo. Curcuma angnstifolia, Roxh.j Scitaminea. 
The wild or East Indian arrowroot. 

Grows in abundance in the forests of the Deccan and in Malabar. 
An arrowroot is prepared from its tubers (see Vol. II., 652). 

zz, Dioscorea, various species; Dioscoreacba. 
The Yam. 

There are several species (wild and cultivated) common all over India* 
The tubers contain large (quantities of a rich and delicate starch, and are 
much used as articles of diet (see Vol. II 1.^ 115). 
Z2. Eulophia campestris, Lindl.j Orchidacbjb. 

Found in North- Western India. The tubers of this are used as Salep, 
which is chiefly valuable on account of the starch which it contains (see 
VoJ. III., 291, also Vol. VI., Pt II., 385-386). 
Z3. Fagopymm escaltntam, Mcench. ; Polygonaga. 
The Buckwheat or Brank. 

Cultivated, along with anoth^ species, F. tataricom, throughout the 
Himalaya, and distributed to Central Europe and North Asia. A few 
English firms prepare starch from buckwheat. It is a fine powder of nearly 
pure white colour (see Vol. III., 310J. 

Z4. Heliaathns tuberosos, Linn.j Composite. 
The Jerusalem Artichoke. 

Cultivated as a vegetable in India. Its tuberous roots yield starch 
(see Vol. IV., 211). 
Z5. Hordeom vnlgare, £f »M. / Graminba. 

Cultivated in India. The grains contain a large percentage of starch 
(see Vol. IV., 274). 
z6. Ipomoea Batatas, Lamk, j Convolvulagba, 

The Sweet Potato. 
Most probablv a native of America, its cultivation in India became 
general in the eighteenth century, and at the present day it is grown to a 
limtted extent in almost every part of the country. It requires little care 
and grows in any soil. There are two kinds— the one with red, and the 
other with white, tubers. They yield a large quantity of starch and are 
eaten by all classes of Natives and by Europeans (see Vol. IV., 478). 

Z7. Manihot utilissima, Pohl, ; Euphorbiagba. 
The Tapioca. 

Commonly cultivated in equatorial or tropical regions, especially in 
America, from Brazil to the West Indies, introduced in South India {see 
Vol. v., 157). 
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18. Bftaranta amndinacea, Linn,; Scitaminba. 

The Arrowroot. 
Introduced from America, and now extensively cultivated in India. 
Yields the true arrowroot of commerce. 

19. Musa 8apientum» £f»;f./ SciTAMiNB^. 

The Banana or Plantain. 

A native of Southern Asia, extensively cultivated in India. The green 
fruits contain about 12 per cent, of starch which disappears as they 
mature. In South America, where the plantain is largely grown, the 
starch is extracted by slicing, sun-dryine, powdering, siftine, and washing - 
with water. The article is exported to Esurope in the form of meal, and the 
starch is there manufactured. The flour is said to contain 66 per cent, of 
starch {Spans' EncycU) (see Vol. V., i8o), 

20. Nelombinm spedosnm, Willd. j Ntmphaacb^. 

Thb Sacred Lotus or Padma. 
An aquatic herb, common throughout India, extending as far to the 
North- West as Kashmfr. The starchy tubers are eaten (see Vol. V., 343). 

21. Orjrza sativa, Linn,; Graminba. 

The Rice. 

The common rice is largely used as a source of starch, both in India 
and Europe. In India the kanji used by every dhobi throughout the 
country is in almost every instance rudely prepared by himself from rice 
grains, while in Enc^land a considerable amount of the starches prepared by 
Colman and other Targe starch manufacturers are derived from the same 
material {see Vol. V., 649). 

In Europe it has been found that mere steeping and bruising do not 
suffice to separate the starch from the other components of the grain, and 
recourse is had to caustic alkalis for the purpose. 

aa. Pueraria tuberosa, DC; Lbguminos^. 

A climbing shrub of the sub-tropical tracts of the Western Himalaya, 
the Western Gh^s, Chutia Nag^ur, and Orissa. The roots, which are 
lar^^e and tuberous, are eaten by the hill tribes and are exported to the 
plains, where they are used as a source of starch (see Vol. VI., Pt. I., 363). 

23. Poises. 

A large proportion of the laundry starches, now in use, are derived 
from the pulses, and it seems probable that some portion of the pulses 
exported from India to Europe are utilised in this manufacture, but no 
separate figures as to the amounts employed for this purpose seem to be 
available (see Vol. VI., Pt. I., 364-368). 

24. Salep Mtsri. 

The tubers of several species of orchid are all sold under the name of 
Salep. The commercial article comes from Persia, Afghdnisidn, and the 
Panidb Himalaya. There are three forms—the Panjdb or palmate tuber 
the Persian, and Afghan, which are long, ovoid, and small round tubers! 
Part of these at least is supposed to be derived from Eolophia campestris 
and E. herbacea. Salep in all its forms yields a large quantity of easily 
digested starch, and is supposed by the Natives to be an excellent food for 
invalids and children (see Vol. VI., Pt. II., 385-386), 

25. Solaniim toberosnm, Linn,; Solanacba. 

The Potato. 

Introduced into Europe in the sixteenth and into India in the eighteenth 
century. It is now cultivated throughout India in the plains and on the 
hills up to 9,000 feet. The potato is eaten by all classes. In Europe it is 
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r employed as a source of starch, it is made into British gum, an 
altered form of that product, and into fictitious arrowroots and sago. For 
the manufacture of starch the potatoes are first cleaned and grated. They 
are then sifted to separate the starch granules from the cellu&r and fibrbud 
matters, and the sifted starch is then washed and allowed to deposit itself 
in water. It is then bleached by the applicatbn usually of sulphuric acid, 
afterwards neutralised, and last of all dried (set VoU VI., Pt. III., 964). 

96. Tacca piimatifida, Forsk.: Taccbacba. 
Thb South Sba Arrowroot. 
Found in Chutia Nas^ur, Central India, the Konkan and southwards, 
also on the Pardl hills near Bombay, oiltivated at Travancore. Its 
large round tuberous roots yield a quantity of white nutritious fecola 
which resembles arrowroot {see Vol. Vl., Pf. III., 401). 

27. Triticom 8atiTttm» Lamk.: Graminba. 

Whbat. 
The ripe g^ain of the wheat plant contains 50-75 per cent, of starch. 
There are three chief methods for preparing wheat-starch based on differ- 
ent principles, vt>., (i) by acetous fermentation, (2) without fermentation, 
(3) from flour. The first plan, which is the one employed in India, where 
only small quantities of wheat-starch are occasionally prepared for local 
use, has the disadvantage that the gluten is, for aU practical purposes, 
destroyed, and that noxious vapours and foul liquids are largely produced. 
The wheat is first soaked in large ghurrahs containing sufScient water to 
thoroughly immerse the grain, clean wat^ being supplied daily. When 
the i^ain is soft and pulpy it is rubbed between the hands, and the milky- 
looking fluid containing the starch-^ains sinks to the bottom, while the 
husks float The latter are then skimmed off, the supernatant fluid re- 
moved, and fresh water is again and again supplied till fermentation is 
complete and the starch is free from any disagreeable odour. It is then 
dried in the sun on papers or clothes, and after powdering in a mortar is 
fit for use. Modifications of this simple method are lareely employed in 
Europe in the manufacture of wheat-starch, as well as the more scientific 
methods above mentioned, and which need not' here be further dealt with 
(see Vol. VI., Pt. IV., 49-162). 

28. Zea yiAy9,Linn.; Graminbjb« 

Indian Corn or Maizb. 
After the millets and rice, this is now, perhaps, the most important food- 
stuff of modem India, although in the time of Roxburgh it was only culti- 
vated in gardens as an ornamental plant. There are now over aj- million 
acres annually under this crop. While cultivated extensively in every district 
of India, it is not exported, but is either eaten green as a vegetable gr 
matured as a g^rain crop ; it is not made into flour to any extent. To the 
hill tribes it is an impoftant artide of diet, and in Southern India it may be 
grown all the year round. There are many varieties, some with white* 
others with yelk>w, and still others with dark red oranee or mottled gprains. 
Maize is much used at a source of starch. It is obtained in as analo- 
gous manner to that from the cereals, but the proportion of gluten in the 
grain being smaller and less tenacious in nature, the operations present 
fewer difficulties. Under one method, the separation ot maize^starch is 
facilitated by steeping, swelling, and softening the grain In a weak solution 
of caustic soda, and good results are obtained also by a process in which 
the pulp from the crushin|f mill is treated with water acidulated with sul- 
phurous acid (EncycU Brtt,), 

The finer qualities of maize-starch are largely used as a substitute for 
arrowroot and in biscuit making; inferior qualities serve for laundry pur- 
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Surposes. The most extensive factories where it is produced are Brown 
t Poison's in Scotland, Erkenbrecker's in Cincinnati, and the Glen Oove 
Company's in New York ; it is also made on a smaller scale in Brazil, 
New South Wales, France, and Hungary (Spans* Ency clop,) (See Vol. VI., 
Pt IV., 386.313). (John Watt) 

STEATITE, Ball, Man. Geol. Ind. (Economic), III., 426, 439-445. 

Steatite or Talc is a soft masrnesian or talcose mineral, which has received 
its name from ite soapy smooth fed. It occurs in subordinate beds of serpentine 
and chlonte-schist, is usually of a greyish or yellowish-green colour, and has 
a lammated texture. Soapstone, Potstone, and other Talcose rocks (silicates of 
magnesia) are in fact onlv varieties. In popular parlance. Mica (see Vol. V., 
2^240) IS often (though incorrectly) called Talc. There is usually, says 
Murray, no difficulty in distinguishing these two articles, for, while both are 
aexible, mica alone is elastic (See Ainslie, Mat ItuL, /., 421). The folUted 
varieties erf talc are inappticable to the purposes for which mica is principally 
applied. Serpenbne or Ophite, when pure, is a hydrous magnesium silicate, that 
contains more water but less silica than talc. Some of the magnesian pot- 
stones of India have been described as serpentines, so that the soapstone plates, 
bowls, etc., sM all over the country may sometimes be made of serpentine, at 
other tinM» of a transitional mineral between steatite and serpentine (See Vol. 
VI., pt II., SoHf as well as of pure soapstone. Verd antique marble is lime- 
stone with included serpentine. 

It seems desirable to deal with the manufactures of all these stones in 
this place, since they arc scarcely separable. 

Steatite or Talc, Afallel, Records, Geol Surv., Ind., Vol. XXII., 
SoAPSTONB, Potstone. IPl. 2, tSSg. 

Vera. — A^mk ( ? Mica ), Hind. : Silkhari, Pb. ; Appracum, Tam. and 
T»L.; Kokubulurg, minimm. Si No.; Tuli, Pbrs.; Abraka, Sans.; 
Sang-i^alauH (French Chalk), Hind. ; Bulpum (French Chalk), Tam.; 
Zahr-muhra (Serpentine), Hind. 
References.— Ba//, tc, gives complete list of the papers thai have appeared 
in the Mem, & Rec, Geol, Surv,, India ; also in Asiatic Researches, 
Journ, & Proc Asiatic Soc,, Bengal, etc., etc, ; Ainslie, Mai. Ind., I,, 
d2i t U, C. DuU, Mai. Med. Hind., 7^0; Baden Powell, Pb. Prod., 
J., 42-43, 100, 
OcattTence.— Ball remarks that " owin^ to the wide dtstnbution of the 
varieties of Talc throughout the metamorphic rocks which occupy so extend- 
ed an area in India, it would t>e impossible, except with the expoiditure of 
a very considerable amount of space, to give a detailed account of all that 
is known on the subject" Some short time ago Interest was taken in the 
possibility of India being able to meet some of the modem demands for 
this stone. Mr. J. R. Royle, CJ.E., issued from the India Office a Note 
on the subject, and this called for the collection of specimens and parti- 
culars regarding these, from the chief known Indian sources of supply. 
Mr. Maltet, Superintendent of the Geological Survey, reported on these 
samples, and as nis report is not only the nK>st recent paper on the subject 
but the m^^st instructive that has as yet appeared, it may usefully be 
republished here :— 

"AUoprether about 50 specimens (mostiy C-inch cubes) have been recehred 
from 38 different localities, scattered over 19 districts. Concerning all of these, 
more or less full information was sent at the same time. The samples and papers 
having been forwarded to the Geological Survy Office, the work has been assigncMi to me 
of making a preliminary examination of the former and systematizing the inform- 
ation obtained. 

''As it would be uselesB to send to England stones that are unfit for employ- 
meat in any of the uses to wfaidi steatite can be applied, all those have been re- 
jected which are obviously worthless. Of these a few are sandston e s, the rest being 
potatones, and steatites so impure as to be valueless, except for such coarse purposes 
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as potstones can be applied to. These rejections include about 30 specimens, leaving 
22 specimens from 15 localities in 12 districts. Of these districts, 7 are in the Madras 
Presidency ; the remainder being in the Central Provinces, Rajputana, and Burma. 

" The specimens last mentioned vary greatly in quality, but none are so bad as 
to have been deemed worthy of summary rejection. Although the final decision as 
to which of them are suiUble for the purposes of gas engineers must be left to the 
engineers themselves, an attempt has been made to form some idea on this point m 
the laboratory here. It appears, from Mr. Royle's memorandum, that the latter 
stages in the manufacture of gas-burners are performed with circular saws, runnJ^Jg 
at 1.700 revolutions per minute, and that the most minute particles of gnt would 
suffice to destroy both the burners and the saws. As one of the njost necessary 
qualities in the steatite, then, is the capability of being cut into sufticiently small 
pieces without injury to the saw, it appeared that it would be a fair test to reproduce 
the actual conditions of manufacture as nearly as could be, A saw two inches in 
diameter was not obtainable, but one of four inches was used, which waanin at 
about 1,300 revolutions per minute, giving therefore a circumferential speed even 
greater than that of the two-inch. But this, in as far as injury to the saw itself was 
concerned, was probably more than baUnced by the fact that the larger saw was 
probably of thicker steel and had stronger teeth. A straight-edge was placed 
parallel to the saw on one side, and adjustable in its distance, so that slices oi 
steatite of any required thickness could be cut. As a matter of fact, however, all 
the specimens were tested as to their capacity of being cut into slices '03 incn 
thick. Slabs measuring about 4" x iV' x V' were taken, and slices cut from these 
of 4" X I". From some specimens, slice after slice of this kind could be cut without 
breaking. Others, ag^in, gave slices which generally broke in two, while the m^ 
brittle samples gave slices which broke up into three or four pieces. 1 nese grades 
are distinguished roughly in the notes below as — 

Cut easily in slices. 

Cut in slices. 

Cut with difficulty in slices. ,. ^ j 

At the same time the presence of grit could be detected by the peculiar noise made 
by the saw, and the feel of the slab in the hand as it was pushed forward. 

" Previously to their being sent to Calcutta the Madras specimens were tested Uy 
Mr. Bosworth-Smith, Mineralogist to the Government of that Presidency, in as 

far as the means at his disposal allowed. . . „ ^ a t^» ^.^^a intn 

"Mt appears,' he wntes, that the stone is pnnapally wanted 'o' cutting into 

caps for GAs-BU rnbrs, but as the demand for stone for such a purpose ^"*<>,?^°J5=^ 

sity be very small, the economic value of the mineral for other PJ'T*^^^**?!.,^?! 




ana cue a smaii piane on one 01 ine corners ui mc apcumMsw , ^w — , - "- .-- i«„,«^-^j 
edge of the knife hackviardt up this streak there were partid^ of gJlV,*??®?^?'; 
these will scratch the surface of the cut. Such a specimen! >>ave called gnt^ 
If the grit particles could be felt with the edge of the We when <^">°S /wwr&r. 
I have termed such a specimen « very gritty. ' On cutting one sp«imentlwgraung 
effect was so great that only the term 'sandy' would apply. Mr. Bosworm- 
Smith's remarks on the various specimens are quoted in the following "otcs. 

"Madras Presidrncv.-Ai.— Fr(W»f Maddawaram Village, ^^^y^ifCl^ 
Kurnool District. --lYit specimen from this locality is white, and faint 2f*<»U» ^ 
colour, with a compact structure. Cuts very freely : cuts easily in slic^. NIr. BO»- 
worth-Smith says—' This specimen seems the best of those sent m for the required 
- - ' ... __¥.t_-_ f_ lu -^z* It appears to be re- 




magnesian, some of the layeis b«ng nothing else but fine grey and greenish steatite. 
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There are also seams of the finer form, or French chalk, which is here called, and 
known over South India, as 'Bulpum.' ThisBulpumis larg^ely used by the people 
as a chalk for writine on their blackened boards, or small foldm^^ books of blackened 
paper or canvas. The associated bands of steatite and steatitic shale, which are 
of various shades of brown, green, and purple, are carved at Kurnool into paper- 
weights, etc., * * *• This is the quarrying place for steatite in the district. ' f 

** In the preliminary note alluded to above. Dr. King remarks that * any amount 
of it (the steatite) can be easily obtained, as it occurs in well-marked bands or thin 
beds. * ' This locality is 22 miles due south of the town of Kurnool. ' It is four 
miles distant from the Bethumcherla Railway Station. The Collector of the dis- 
trict ghres the 'dimensions of the quarries' as one square mile (doubtless meaning 
that they are scattered over that area), and estimates the cost of delivery at Madras 
per ton at R20 to R^o, the equivalent of which in sterling is about ^ 1-7 to £2-0. % To 
this must be added the sea-freight. This varies greatly, but at the time of writing, 
would be, by steamer, about 40 shillings per ton (by weight), making the cost of tne 
stone in London about ^3-7 to £4'0* I 

** A2. — Same Locality as Ai.— Colour pale green ; slightly crystalline in structure. 
Contains occasional dark red, highly gritty specks of some sire, which are minute 
garnets. Harder to cut than A i, but cuts tolerably freely except where specks are 
met with, which are very gritty : cuts in slices. Mr. Bosworth-Smlth remarks 
that this specimen ' does not seem so suitable for cutting as the above ; for, on cutting 
it. the powder seems to clog somewhat. It makes a good lubricant and 'French 
Chalk' powder.' 
• " B I .--From Pendakallu Village, Ramallakot Ta Ink, Kurnool District,— Colour 
pale green; very sliffhtly crystalline in structure. Cuts freely : cuts in slices. 'This 
seems free from gnt, is soft and easily cut; does not clog much. Us powder is 
very greasy and would make a ^ood lubricant {Bosvorth-Smith), The locality is 
seven miles from the Railway Station. The quarries are stated by the Coll&tor to 
have the dimensions of (to be scattered over ?) 10 acres, and the cost of delivering the 
stone at Madras is estimated at Rao to R30 (iQi-7 t0j^2-o) a ton, which, would be 
equivalent to about £%'7 to £4-0 in London. 

" ^2,— Same locality asTBi. — Pale g^een ; somewhat crystalline in structure. Cuts 
tolerably freely ; cuts with difficulty into slices. ' Very much like the above, but not 
quitd so homogeneous, and therefore not likely to cut so well ' {Bosworth- Smith), 

**Gi. — Somalapuram, Bellary District. — Pale green; somewhat crystalline in 
structure. Cuts freely; cuts in slices. 'A soft stone; fairly well free from grit; 
giving a ver^ greasy powder. Seems homogeneous and free from included crystals ' 
TBosworth'Smith). The Collector of the district remarks that the place is 37 miles 
trom Bellary, and that there are five quarries, of which the smallest measures 8' x 
12' K 7' and the largest 12' x 24' x 10'. This, and the two following specimens, were 
probably obtained from different quarries, but it is not so stated. The Collector 
estimates the cost of delivering the stone at Madras at R25-1 (;^I-13) per ton, to 
which must be added about £2 for freight to London . 

** G2. — Same IccalUy as Gi, — Similar to Gi in colour and structure Cuts freely : 
cuts in slices ' Similar to above, but in two places tried there was a fairly large 
piece of grit. Gives a greasy powder * (BoswarthSmith), 

G3.— 5'amtf locality as CTi.— Pale gretn. Somewhat crystalline in structure, and 
slightly schistose. Cuts freely : cuts in slices. * A good soft stone free from grit : 
win make an excellent lubricant and should cut vrel iBosworth-Smith). 

" Nary'ampalli o/Gulumarri Village, Tadpat Taluk, Anantapur District,— 
Yellowish-white and greenish : compact in structure. Cuts very freely : cuts easily in 
slices. * This is very similar to Ai • •. If not too hard for the cutting machine, it 
will probably make a serviceable stone, as it is compact and free from grit. It gives 
a fair lubricating powder, but it is inferior to thesofter stones in this respect ' {Bosroarth- 
Smith), The quarry is situated in a hill called Balapapurangi Gutta. The stone, ac- 
cording to the Collector^ may be had in abundance, but it is not regularly worked. 
It may, apparently, be inferred from this that pieces are to be obtained much larger 
than that sent, which only measures 6* x 1" x 1". The Collector estimates the cost of 
delivering it at Madras at R2S-12-4 Cfi-i8) a ton, but adds that this is ' merely an 
approximate estimate. * It would make the cost in London aboutjf 3-18. 

" Li. From Pathur Village, Chittoor Taluk, North Arcot,^vk\ti green : nearly 
compact in structure, but traversed by thin veins of crystallized talc, which constitute 
lines of weakness along which the stone breaks more easily than elsewhere. Rather 



t Memoirs, (geological Survey of India, Vol. VIII, p. i65. 
Here, and elsewhere, the rupee is taken as equal to \s,id. 
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hard to cut, but free from ffrit : cuts easily in slices. * Thb seems a fairly fifood 
stone for cutting, as it is free from grit, and seems compact and homogeneous. Its 
lubricating qualities are only moderate' {Bonoorth'Smuk). There is one quarry at 
present. No estimate is given of the cost of delivering the stone at Madras, but the 
cost of delivering stone from Gangadaranellur, in the same taluk, is put down by the 
Collecterat R7-8-0 (los.) a ton, to which must be added the sea-freight. 

"Ci.— From Sswaramalai Hills, Atur Taluk, Salem Disirict.^'^aXe green 
finely crystalline in structure : contains disseminated crystals of dolomite, which are oc- 
castonaUy as much as \ inch long. Gritty in cutting : cuts with di6iculty in slices. 
*This specimen is found sJightly gritty on cutting. It contains some wcite. Its 

Sawder, when free from grit, makes an excellent lubricant ' (BosworthrSmith), The 
ollector states that there are three quarries, the smallest of which measures 
o^ X 9' X 0', and the largest 33' x 31 ' x ^2', besides several smaller pits at the foot of the 
hills. He estimates the cost of delivery at Madras at Rao to 35 per 50 Madras 
maunds, or a little over half a ton— «ay R40 to 50 {£z'\z to j63-6) a ton, which would 
make the cost in Loodon about £A'IZ to £s^' 

** C2,^Same locality as Ci.— PaU ^reen : finelv crystalline. Contains numerous, 
small disseminated crystals of a chlontic mineral, and minute adcular colourless 
crystals (tremolite?). Gritty : cuts with some difficulty in slices. 'Similar to above 
but rather more gritty ' (BosworihSmith), 

** E2. -^Bdamaranahalli Village, Kollegal Taluk, Coimbatore Dislrid.^PaJ 
green : finely crvsUdline : contains minute cmoritic crystals. Rather gritty in cutting 
cuts in slices. 'Distinctly jam/y to the cut. Powder greasy, but with S[ntty parti- 
cles' {Boswortk'Smith), The stone is obtained in the hills near the village. N% 
estimate of cost is given. 

'• E^.— Kollegal Taluk, Coimhatore Z?fs/w^.— Reddish-white ai^ greyish ; findy 
crystalhne. Cuts tolerably freely: cuts easily in slices. 'Gritty to cut. The 
powder is very greasy, and would make a good lubricant if grit were removed. The 
specimen is thin, and not up to the required size' IBosvforthSmith). It is not dear 
whether this spedmen is from the same village as Ea, or from a different one, and it 
is not stated whether pieces thicker than that sent (li inch) can be obtained. 

** K4,~^Manavalike VilUm, Nerankimagane, l/ppinangadi Taluk, South 
Canara DislricL^Pale buff, with reddish specks in i^es : schistose. Cuts very fredy: 
cuts easily in dices parallel to the foliation, but not across it. 'A rather hard 
stone, free from grit and may do for cutting, but will not do for lubricant ' (Boswortk^ 
Smith), The spedmen sent is a small on<^ about 3 inches thick, and it is not stated 
whether larger ones can be obtained. The Collector puts down the dimensk>ns of 
the quarry or quarries as 600 square yards, and estinuites the cost of delwery at 
Madras at R2o-3-o(jf i-7)a ton, which would be equivalent to about £y7 in London. * 

" Central Provincbs.^No. C.^Kanheri Village, SakoH Taskil, Bhandara 
District.'-Coloar buff : crystalline in structure, and intersected by occasional thin 
veins of crystallized tak, along which the stone breaks eadly. Cuts very freely : 
cuts easily in slices if free from vdns : powder very greasy. The local authorities 
say that there is a large quarry wluch is extensively worked, the stone bdng largdy 
used for making vessds. The cost of quarrying is roughly estimated at Rs a ton, 
and that of the cartage to the railway (37 miles) at KO. The railway charge to 
Bombay would be R35-13, giving a total at the port of R33-13 or jf 2-5. To this 
must be added the sea-frdgh^ which, at the present time, would be, by steamer, 
about 30 shillings per ton (by weight), making the cost in London about £Z't5' 

" No. i.^Marble Rocks, Jabalpur District.— V/late, with pale reddish blotches 
here and there : somewhat sohistose. Cuts very freely : cuts easily in slices with the 
foliation, but with difficulty across it : powder very greasy. Dr. King writes— • I 
know of this steatite myself, and have seen the people grubbing it from the pockets 
in the Marble Rock dolomite and schists. The rocks about there are much crushed 
and twisted, the steatite having, in tWs way, been stretched and squeezed into irregu- 
lar pockets, which of course, in case of more extended exploitation in depth, will be 
difficult to get at. At present there seems quite enough of the material, either at the 
surface or close to it, for the purpose required.' According to the local authorities-^ 
' The extent of supply cannot be given with certainty. The steatite is found in 
irregular pockets, imbedded in limestones and schists. As the local demand is in- 
considerable, the quarries have not been as yet worked on any large scale, but it is 
said that some thousands of maunds can be made readily available. If the specimens 
now sent are up to commercial standard, the only doubt which can anse is, not 
whether the local supply is suffident, but whether (having regard to the peculiar 
formation) it will be feasible to extract blocks of the size required.' The cost of 
quarrying is roughly estimated at R3 a ton, and that of cartage to the railway 
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(3 miles) at Ri*i3«o. Adding to this R38-7<k>, for railway carriage, gives a total at 
bombay of R33-3'^ {£'^i\t or* with sea-freight, about ;^3*i3 in London. 

" KAiPUTANA.--Arora Village, ig miles north-west 0/ Hindaun, State of 7ai* 
pur, — Pale green t very finely crystalline, and somewhat schistose, in structure. Cuts 
very freely: cuts easily in slices parallel to Ae foliation; more difficulty across it : 
powder very greasy. This is the material so much used at Agra for manufacturing ela- 
borately carved ornamental articles. Mr. O. A. Hacket describes the stone as oocuf^ 
ring in a bed (intercalated with quartzites of the Arvali series) which varies in thickness, 
but aveiages 2 feet, and whicn dips at about 30°, the outcrop 'being on the side of a 
hill, 150 feet above the plain. The Quality <n the material varies, but cubes of pure 
stone of 12 to 18 inches can be obtained. It is not excavated from open quarries, 
but from rude mines, the entrances to which are inclines following the aip of the bed. 
The mines are only worked in the dry season, and then intermittently, when the 
merchants from Agra arrive with oitlen, the total of which amounts on an average 
to If 500 maunda^ (55 tons) per annum. The cost per maund of delivering the stone 
at Mora (1 mile' from the mines) was given by the head villagers to Mr. Hacket 
as followsf :— 

a. p. 
To the khatis or miners • • • . • . • i o 

Carriers from mine to Mora 20 

Zamindar of Mora . • * . • . • .20 
Sonar, or broker (financier) . . • . • • ,06 
Chowkidar of village • • • • • • • o 6 

Chowkidar on ^ard ,06 

Putwari for weighing .06 

Village charities 03 

Mahaxaja of Jaipur (royalty) 30 



Total cost delivered at Mora 



10 3 



" According to information given to the Executive Engineer of Jaipur, the cost at 
the mine is 2 annas a maund, but this apparently refers to thecostof extractioo only. 
The rate for cartage to Hindaun Road railway station is estimated at 6 annas, tne 
railway charge to Bombay being R1-7-1. Adopting Mr. Hacket's figures this 
gives— 

/? a. p. 
Cost at Mora . . . • • • • • . o 10 3 
Cartage to Hindaun Road Station • • • • .060 
Railway carriage to Bombay • 171 

Cost per maund at Bombay • • • . • .274 

which is equivalent to R66-15-0 or £"4-9 per ton, or to about ;fs-'9 in London. 

" Rmiwaia (or RakUo) Villa^e^ 1$ miles north of yatwara Railway Station, 
yaipur S'/o^.^White, with occasSooal reddish marking 1 nearly compact (slightly 
crystalline) in structure. Cuts very freely : cuts easily in slices : powder very greasy. 
According to information obtained for the Executive Engineer c^ Jaipur,- there are 3 
quarries^ with the following dimenswns— 

Length. Breftdth. Depth. 

800' 30' 15' 

300 30 ? 

450 50 ? 

It is added, however, that ' these quarries are apparently of dimensions stated, but, 
not having been open^ out, it is impossible to speak with certainty as to extent or 
quality.' ' We have never worked these quarries | the information is therefore 
necessarily imperfect.' It would appear from thb that the figures given must refer 
to the supposed extent of the soapstone deposit, not to that of existent quarries. As 
the place is some 7 or 8 miles nearer the railway than Mora, and involves about 30 
miles less railway carriage, the charges for delivering the stone at Bon^y may pro- 
bably be taken as about tne same, or slightly less. 

** Gisgarh Village, Jaipur 5*a/tf.— Green : highly schistose, in structure. Rather 
gritty in cutting, but cuts easily in slices, except across the direction of foliation. 



• 27*2 maunds» 1 ton, 

t Manual of the (Geology of India, Part HI, p. 443. 
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According to information obtained for the Executive Engineer of Jaipur, the.quarr;r 
is 200 feet lone, 3 feet wide, and 2 feet deep, from which it may be inferred that it 
extends alone the outcrop of a bed having a rather hieh dip. Slabs can be obtained 
of large size, but not more than 2| or 3 inches thick. The cost per maund of deliver- 
ing the stone at Bombay is estimated as follows :— 

Cost at Gisgarh . 040 

Cartage to Bandakari Station 040 

Railway carriage to Bombay ' ^ ^ 

Cost at Bombay 1 14 <^ 

This is equivalent to R51-M (yC 3-9) p«" ton, or to about £4-19 in London. 

*' B\JRM A.—'MyingucU Mountain, Yoma Rangg,Kyaukpyu District, —P^Xe green, 
but contaminated a good deal with ferruginous inrmurity : conopact in structure. The 
purer pieces cut freely : cuts easily in slices. The Native Extra Assistant Commis- 
sioner at An writes—* I have the honour to report my visit to the soapstone mines at 
the Myingud6 Mountain, which (the mines) are evidently on our side of the Yoma 
Range, and on a small hill johiing the Myingud6 Mountain. ^ Last year the Burmese 
from Upper Burma dug six mines on our side and two on theirs. As these soapstones 
are to be found tietween other stones, it is very difficult to know the approximate yield 
of the mines. I am, however, informed that the Burmese who due the mines last 
year received about 5,000 viss,* A hundred viss of first quality will wtch at An R70 
or R80 at least ; of the second R50 or R60. The greatest de()th of the mines dug last 
year is 8 cubits. Having discovered soapstones allover the hill, I hope to find more 
mines, but the discovery, and the production of them, entirely depena on the amount 
of labour employed.' The specimens sent to Calcutta are only about an inch square 
by 4 or 5 inches long. It is not stated whether Urger can be obtained, but as Mr. 
Theobald, speaking of the steatite of the Arakan Hills generally, says that the veins 
are usually of small <Smennons,t probably the pieces in question are fair samples of 
what can be procured. The rates given above are equivalent to- 
ft R £ s. £ s. 

First quality, per ton, 429 to 491 or 28 12 to 32 15 
Second „ „ 307 „ 368 „ so 9 ,, 24 11 

** To this has to be added carriage from An, by river, creek, and sea to Akyab (esti- 
mate for which is not given), and freight from Akyab to London, so that the stone 
would be far more expensive in England than that from Germany. - 

" It may be suspected that the very high prices quoted are due in part to ranch 
of the stone being of inferior quality, so thEit only a small portion of that extracted is 
saleable. The remote position of the mines or quarries, and the high rates paid for 
labour in Burma, also tend to raise the cost. 

"Hills behind Pa-aing^ SidSktaya Township, Minbu District. — ^Pale g^reen : com- 
pact in structure : cuts freely. The pieces sent are only i or | inch square by 2 or 3 
inches lonp^, and it is not stated if larger can be obtained. Concerning this stone the 
Deputy Commissioner writes—' It is not exactly known how much there is, but the 
revenue paid for the quarry license this year was R2,3oo, so probably there is a eood 
deal. We have been such a short, time in the country that we have not been able to 
investigate the quarries, which are right up in the hills away from villages I under- 
stand. It is procurable at Siddktaya at R80 to R85 a 100 viss (365fb), and has then 
to be carted about 50 miles to the river. This would cost another R5 or so. The 
steamer charges to Rangoon (about R15 a ton of 50 cubic feet) have then to be borne.* 
The price at Sidoktaya given above is equal to R491 to R521 (£32-15 to f 34-15) a 
ton, a rate which would be quite prohibitive, in as far as export to England is 
concerned. 

** Although, as previously remarked^ the final selection of the most suitable 
material must be left to the gas engineers themselves, it will, I think, be found that 
the variety like A i, from Maddawaram in Kurnool, and the stones from Gulumarri in 
the Anantapur District, and Raiwala in Jaipur, are amongst the best, while several 
other samples appear to be very promising. But it has been pointed out by Or. 
King in his preliminary note that a difficulty b likely to arise in the first instance with 
reference to the due selection of the best stone. ' It is this difficulty of selection 

• About 8 tons. 

t Memoirs, Geol. Survey of India, Vol. X, p. 336. 
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which must introduce a considerable factor in the cost of the stone as placed in the 
English market, for I fear that for some time the native quarrymen and contractors 
cannot be depended on for sending well-selected stone.' Dr. Klng^ adds that a 
European, and preferably one from the German quarries, in charge, would be highly 
desirable, were it not that owing to the comparatively small demand now existing for 
steatite in England, the nascent industry would not be able to support the expense. 
As a practicable alternative, therefore. Dr. King suggests that natives might be 
obtained from some of the existing quarries, who, after some training, would be com- 
petent to make a proper choice. Mora, in Jaipur, would probably be the most likely 
place to seek such overseers. The steatite tnere varies in quality, but the demand at 
Agra for the best naterial has led to the acquirement of the necessary skill in selection 
on the part of those engaged in the work. 

"It is not clear whether the estimates for quarrying given by the various district 
authorities include manual labour only, or whether provision is made for supervision. 
Royalty, also, does not seem to be allowed for. An addition ou^ht further to be 
made to the estimates, on account of expenses connected with breaking bulk at the 
railway, and at the ports of shipment and delivery, as well as, perhaps, on account of 
some incidental charges. But even if a liberal allowance be made under such heads, 
it appears dear that the steatite from everv locality mentioned, except those in Burma, 
can be ddivered in London at prices far below that now paid for continental stone. 
When the gas engineers have made their final sdection, the exi>ort of a trial consign- 
ment will lead to more closely accurate iirformation than is available at preset, as to 
the cost of ddivering the material in England." 

Bfianufactiires of Steatite.— In consequence of the receipt of the samples 
reported on by Mr. Mallet, an English firm offered to purchase a small 
experimental consig^nment of Indian steatite. The correspondence that 
took place between Mr. J. R. Royle and various merchants on the sub- 
ject of Indian steatite may be here published, however, as it furnishes 
many additional facts regarding the nature and extent of the European 
trade in soaostone. 

Mr. Royie in a Memorandum (daitd 6ih Navembtr i8S^) wrote as 
follows :— 

'' In accordance with your instructions, on receipt of the specimens of steatite 
referred to in the letter from the Government of India, No. a (Museums and Exhi- 
bitions), dated and April 1889, and fully described in the Memorandum by Mr. F. 
R. Mallet, I made the necessary arrangements with the Stores Department* and 
personally superintended the cutting up of the specimens at the Stores Dep6t, Belve- 

** The whdle of the samples were then arranged for inspectk>n at the India OflBce, 
and Mr. Sugg (of the firm of W. Sugg & Oo., Gas Engineers, at whose request the 
specimens were orieinally asked for from India), was then invited to call and see 
them. He selected seven (out of the aa tent from India) as being worth experi- 
mentingon, with a view to testing thdr suit^ility for the manufacture of gas-burner 
to^ The remaininfl^ samples were pronounced not suitable for the purpose re- 
quired, either through their bong manifestiy too full of hard and gritty specks or 
crystals, or through being too flaky to stand manipulation. 

''The samples selected for trial were— 



New Mark. 


Old Mark. 


A 


Ai 


B 


Aa 


C 


Bi 


D 


Ba 


I 


L I 


R 


None 


S 


None 



Locality. 



Maddawaiam, Kornool 

Maddawaram, Kumool. 
Pendakallu, Kumool. 
Pendakallu, Knrnool. 
Patfaar, N. Aicot. 
Mora, laipur. 
Mora, Jaipur. 



Remarks. 



This sample was finally ap- 
proved of by Messrs. 
Sugg. 



0CCURREN6B. 
in 



'' Messrs. Sugg's report on the samples experimented with is appended, and 
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$1 specimen of a perfect burner top made from samite A, as weU as a damaged bnraer 
top from sample R* showing how a sUght flaw In the material makes it unsuitable for 
workiqg, are also forwarded herewith. 

" As a result of their esamin^ktion, Messrs. Sugg ask that a trial coaagnment 
of five tons of the steatite, sample A, (A i in Mr. Mallef 8 memorandum) may be 
procured for them in blocks averaging six inches cube. The |>robab1e cost of this 
. variety, which comes from Maddawaram village, Nandyal taluk, Kurnool <Hstrict; 
is estimated in Mr. Mallet's memorandum to be about 3/. 7c. 4/i, per ton ddivered 
in London, but I explained to Messrs. Sugg that it was possible to quote a firm 
orice until a regular trade in the mineral was established, and that, seeing that the 
first order was so small, the cost of a trial consignment would almost certaidhr be 
increased owing to the initial expenses of selecting suitable hk>cks of stone. Th^ 
have consequently agreed to pay up to 10/. or 1 1/. per ton for the five tons ordered, 
to indude delivery at their works, but they ask that the cost may be kept as low as 
possible, and that, if the material can be suppliied for less than their limit, they ma^ 
have the benefit of the lower price. So far as it goes this is satisfactory, but it is 
evident that so small an order as five tons, or even Uie possible 10 tons a year which 
Messrs. Sugg might eventually consume for gas-burner tops, is of little use alone 
for establishing a trade with India in the material, and if this is to be done a more ex- 
tended use for it must be found. Messrs. Sugg are confident that there must be 
many uses for it if it can be procured at a reasonable price, but it has not been 
possible as yet to arouse much interest in the subject, although numerous letters with 
invitations to inspect the samples have been addressed to makers of ^ fittins^s, gas 
stoves, gas engines, acid pumps, fire-proof paints, lubricating materials, makers of 
toilet powders, and others, while attention has also been drawn to the subject by the 
editor of a paper devoted to the gas and water interests. 

*' Since the receipt of Messrs. Sugg's order, endeavours have been made to 
obtain further orders for the same variety as that they have selected, but as yet 
without success, although a maker of toilet powders and soaps, aftd of a ^paration 
used as a desiccant by medical men, under the name of Terra Cimolia lavi^ata, or 
* White Fuller's Earth/ has pronotmced this variety of steatite to be goodenodjgfh 
to replace a vkrtety whidf now costs him about 30s. per cwt But the total quantity 
required for this purp<^e annually is very trifling, and the same may be said witn 
regard to the requirements of the various branches of the gas en^feneermg trade. 

" It has been ascertained that about ^ per cent, of the steatite at present im- 
ported into England from the Continent is in the ground state, in which ooadttioa it 
IS used by various trades. Jt is estimated that about ^,000 tons of differ^t va^ties 
of steatite are at present imported annually, and of this quantity probably about 100 
tons only are in lumps or slices. Good crushed steatite may generally be purchased 
at from, say, 50s, to 80s. per ton. Of course higher prices than the above are paid 
for small quantities for special purposes, but the trade in thes9 special varieties is 
very limited. It would appear, therefore, that there is really an ample supply of 
steatite of good quality already imported into England, and that the price of small 
lots for retail use, — in which would be included the small quantities at present used 
for gas-burner tops,— is, to a great extent, artificially kept 
* See No. 5 below. up. One large importer of steatite, whose letter is ap- 

pended,* remarks, that, * They {ue., makers of gas fit- 
tings and toilet preparations) sell their articles at Ivery high figures, and can afford 
it, therefore why should not the producer and merchant have a share of it ? ' If wo 
judge solely by this letter, it would seem hopeless for India to compete with other 
countries in supplying England with the crushed steatite, which is nearly all ground 
by water power at the place of production, but it is dear that the importer in ques- 
tion is interested in keeping matters as they are, and is opposed to the introduction 
of any new supplies. It is, however, manifest that the average prices fetched by the 
ground material are so low that it could not pay to import from India solely for 
grinding, though, if once there were a sufficient demand for the mineral in blocks, 
considerable quantities of small pieces and the debris from quarrying would be pro- 
curable at a very trifling cost, and could be utilised for packing around the blocks 
when shipping tnem to England. 

"In connection with the employment of crushed or ground steatite, it has been as- 
certained that shipments of this material have been made from this country to Bom- 
bay } there is, therefore, probably some demand for it there, and it might be better 
to grind steatite of locu production in Bombay than to continue to import it ready 
gpcound. 

"But it is evidently only in blodcs or slices that its importatk>a iatolthb country 
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Crom India cao be really remuneratiTe, and at present its use in this form seems to 
be very limited. M^while, Meters. Sugg & Co. are anxious to receive the trial 
consi^ment for which they have asked as early as possible, and I would sngi^est 
that, if the Government of India see fit to comply with the request for five tons of 
the Madras steatite, an additional supply of one or two cwt. of the same should be 
sent to this office, and that on its arrival here the attention of all trades interested 
in the matter should be drawn, through a paper such as the Journal of the Society 
of Arts, to the opportunity afforded them of procuring good samples free, for ex- 
perimenting with a view to a more extended use of this material." 

Messrs. William Sugg & Oo. wrote as follows :— 

Vincent Works, R^ency Street, Westminister, and August i88$. 

'* In reply to your nvour of the ist instant, we enclose report showing result of 
our tests of the samples of steatite received from you, from which you wifl see that 
samples A and C are very good, particularly A. 

** Would it be i>ossible for us to ffet 5 or lo tons of A for trial, and in what 
time could we have it after ordering }r 

Report of Tests madg with SampUe 0/ Indian SUaHt$ recHvedfrom Mr. RoyU, 

Sample i4.— Cut eight blocks for 5 feet T tops; burned well inside and out- 
side s no waste, all. good in slotting, and screwing ; eight good burners, all baked 
well. 

Sample C— Cut six blocks for 5 feet T tops ; worked well, but rather gritty ; 
slotted and screwed well ; nonelbad ; six good burners, all baked well. 

Smmple i>^— Cut nine blocks for 5 feet T tope ; rather flaky, but worked well ; 
three blocks split and broke : six ffood burners ; slotted and screwed well, not so 
good as samples A and C ; baked fairly well, not so good as A and C 

Sample R.-^-Cut 11 blocks for 5 feet T tops; two broke io first process, one 



chipped in slotting; rather flaky, but worked wdl, no grit; slotted and screwed 
well, not so — " " " ' " * » ^ .^^ — j t. . _i _^ ,.,t — .. 

similar to D. 



weu, not so good as samples A and C ; eight good burners ; baked fairly well. 



MANUFAC- 
TURES. 



Sample S.— Cut seven blocks for 5 feet T tops ; three spoilt in first process, two 
chipped in slotting ; two good burners ; too flaky, but worked well ; not so good as 
any of the other samples ; baked fairly well. 

Sample B.^'SciU but full of iron pyrites ; too dangerous for tools. 

Sample /.—Hard, and very dangerous for the tools; almost too bard for the 
saws. 

Messrs. W. Sugg & Oo. in their next letter wrote :— 

Vincent Works, Regency Street, Westminister, Sth August 1880. 

'' We thank you for your favour of the 7th instant, and in reply beg to Say 
that we should not mind ^ving tol. or i il, per ton delivered here for a sample five 
tons of this steatite, for trial. We cannot offer any higher price, as there is always 
a certain ampunt of waste which cannot be utOixed, and which is not so good as 
the sample. Of course, if it could be procured for less, we should be pleased to 
have benefit of the reduction. When our Mr. David Sugg had the pleasure of 
calling upon you, he understood you to say that this steatite was easily procurable, 
and, so far as selecting it was concerned, this did not appear to be very necessary, 
inasmuch as he understood that the quarry yielded a large stone similar to what 
he saw in your sample room. 

" We trust there will now be no difficulty in ebtaviliu: this sample five tons, and, 
with regard to payment, we should be willing to pay for the material on ddivery.** 

Messrs. W. Sugg & Oo. again wrote:— 
Vincent Works, Regency Street, Westminisler, |$tb Aagi|st i88$». 
" In reply to yours of the i3th instant, we beg to thank you for the trouble yoe 
have taken to procure steatite for us. we trust that the cost will be kept as low 
as possible, and, if the material can be supplied for less, we may have the benefit 
of the reduction. There would be no hentetion in paying lOf . per ton if one oould 
be sure of obtaining the quality approved of. There should be a big field for this 
mineral, providing the price can De Kept low. There must be numbers of articles 
which could be made out of steatite^ such as ornaments for instance. The burner 
trade alone would not be suffident to warrant a big trade with this mineral." 

Mr. Qeorge G. Blackwell communicated the following : — 

Liverpool, 39th October.i^. 

" 1 have your favour of yesterday, and shall only be too happy to give you any 
information that shall lead to business o! mutual ad v a n tage. I note that yim mention 
that the cost price bid down in London for the quality tor grincfing is 4/* P^ ton, but I 
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even so it is practically out of the market in comparison with other productions. For 
your information I send you herewith sample of steatite marked No. 54, which, indud- 
ing bags and everything, can be done here at your lowest point of 80s., and this is as 
pure as you can possibly have the article. Of course it seUt for something more than 
that fig ^ 



pay the „ . , , 

quantity. I suppose that 10 tons per year will cover the whole cii the consuroptioo 
for that purpose in England. That you see will never pay the minor, especially at 
the figure you put it down at, and if you think of encouragmg shipments of^the Indian 
article at tne price you name^ you will spoil a trade, and to no purpose. There are 
other shapes and sizes which you have not touched upon, which aOso bring fair prices, 
but practically this is only a retail trade, and at present not likely to be f^ any 8iz& 

** As to the toilet powder manufacturers, this is similar. The most insignificant 
part of the trade altogether, and what small quantity they do use. it must be the very 
finest, and then they must pay a good price for it. They sell their articles at very 
high figures, and can afford it; therefore, why should not tne producer and merchant 
have a share of it ? 

"I can bring in steatite here of a very good quality, ground, bagged, and ready for 
consumption, at something like 5o«. per ton. I can see, therefore, that it is ^uite 
impossible for India to try to supply this market in competition with other productions. 
You are not perhaps aware of tne fact that there, in our own country, we nave a very 
fair deposit oif steatite^ but it has not been workable to any extent, because the article 
could not be transported to the mill and ground to compete with foreign production. 
I am soing to make a farther trial of it in my own mill ; still, although 1 may do as 
well. 1 am not in hopes of doing better than I can do from abroad. 

'' 1 may inform you that this is a trade in which 1 have been engaged for the last 
15 to 20 years, and I am the largest importer of the article. Tbis year alone I shall 
have run through something like 30,000 bags.*' 

The above record of official proceedings may be conduded by the 
statement that it is understood samples more recently to hand from 
Madras, are not regarded eoually satisfactory with the former parcels* It 
is thus probable that, with the extensive suoply already on the European 
market, little progress is likely to be made by India in exporting this 
article. It is, perhaps, therefore, unnecessary to repeat that all the European 
uses of steatite have not as yet been made fully known. The chief 
demand is for powdered steatite, but the price paid for that article is too 
low to justify any anticipation of a large traffic from India. Powdered 
steatite of a very pure quality has for many years been used in the pre- 
paration of certain cosmetics. This subject is alluded to so long ago 
as by Ainslie (1823^ and in the correspondence (quoted above, this use of 
the substance-is incidentally mentioned as of insicfnificant proportions. The 
employment of steatite in fire-proof paints, French Cnalk, lubricating- 
materials, pencils, etc., etc, is probably of much greater importance. 

But even were India to obtain one-half the world's present demand for 
steatite, the traffic could not be r^^rded as of anything like equal import- 
ance to the Indian local demand. Steatite (soapstone, potstone, and even 
serpentine and other such magnesium silicates or talcose schists) are exten* 
sively employed all over the country in the form of plates, bowls, fancy 
boxes in graceful shapes and plain or el^antly carved. Many ornamental 
articles, such as paper weights, pen-holders, etc, are made of soapstone. 
Some of the plates or vessels being able to withstand the action of heat, 
may be used as cookinc^ pots, and to the Hindu this is a great advantage 
as they can be purified by fire. Stone platters and vessels are, in fact, 
much appreciated, since they do not communicate any flavour to the food 
cooked in them such as is given by unglazed earthenware. The follow- 
ing notes, chiefly from Bairs account ofthese stone manufactures, may be 
found useful, arranged province by province : — 

South India.— The employment of soapstone in the preparation of idols 
and ornamental stones in temples and palaces b very extensive. A 
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special form found at Mysore has, owing to its suitability for this purpose, 
received the name of Ptatima kaller or image stone.' According to the 
Mysore and Co§rg Gasetteer, the material for the famous carving^ of the 
temple at Halebid was obtained from potstones. The so-calld black- 
stone of Mysore is also of this nature; it was used for the pillars of the 
Mausoleum of Hyder at Seringapatam. Large quantities of plates, bowls, 
etc., are manuflaK:tufed At Salem district from a local supply of potstone. 
The mant^actures of Kumool have already been dealt with. Ball alludes 
to extensive manufactures in this district, as also in Cudapah which he 
classes under serpentine. 

Steatite is largely used as a sort of white ink for writin£[ on black 
wooden slates in many parts of India and in connection with Hyderabad. 
Heyne alludes to the employment of steatite to give a gloss to Chunam 
work. The refractory property of potstone has long been appreciated in 
India : hence its use m the floors of hearth's. Ainaiie alludes to **sl kind 
of apple-green coloured talc, called by the Tamals mungil appraeum, 
and m Dukhani pda talk '* as being by inaccurate observers mistaken 
for ffolden-coloured orpiment Its CMeautiful translucent flakes are used 
by Uie Natives for ornamenting many of the baubles employed in thdr 
ceremonies." 

Bbnoal.— Many of the temples of Orissa contain sculptured steatite, 
and small idols of slaty black steatite are sold at Puri and carried all over 
India as mementos of Jagannath. The potstones of Midnapur furnish 
one of the chief sources of the stone platters sold in Calcutta, but from 
several localities of Chutia Nagpur similar articles are largely manufactured, 
some being even made of serpentine. A dark blue stone is made at 
Gya into cups, plates, vases, fibres of animals, etc., which are largely pur- 
chased, by tne pilgrims to that city. Manbhum and Singbhum also furnish 
large quantities ofpotstone, small articles, and even large basins. Each plate 
or curry platter, says Ball passes through four hands: (i) the man who 
quarries (earns i anna); (2) the rough shapers; (3) the clean shaper; and 
(4) the turner, who uses a rude lathe in which the vessel is finished off —each 
earns one peiss. The employer receives from the merchants about 3| or 3 
annas, and the plate sells in Calcutta for, perhaps, 8 annas. 

Central Provinces. — Talcose schists with bands of steatile are fre- 
quent in the metamorphic rocks of these provinces. A dark-coloured pot- 
stone found in Chanda is said to have been reserved by the Maratha 
authorities for the manufacture of idols; the lighter-coloured stone found 
at Dini and at Biroli have long been used for making vessels. 

RijpuTANA ^Raipur State).-— A beautiful bluish-grey soapstone occurs, 
which is in much demand for the construction of art-obiects, especially by 
the manufaaurers of Agra. The stone is found at Mora, a village 10 
miles north-west of Hinduan. Mr. Mallet has furnished particulars of 
these mines, so that these need not be repeated. 

' Bombay.—" In the Southern Mahratta country '*, says Ball, " talcose or 
steatitic rocks have been extensively used in many places for manufactur- 
ing vessels and in architecture." At Ratnagiri p^)tstones, cropping out 
from underneath the laterite of the Konkan» are ouarried and made into 
vessels for which there is a steady demand in Bombay and Goa. Similar 
articles are also made in the south-eastern portion of Dharwar. 

North-^\b8t Provincbs.— The chief industry in stone articles is 
in Agra, which has already been alluded to as drawing its supplies from 
the Mora mine in Raipur. But in Garhwal a brittle soapstone is turned 
into cups and vessels which, when polished, look like marble. 

PANiXB.— A dark-green massive serpentine occurs in associMion with 
chloritic schists in Puga valley, as also m the Hanle valley. According 
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to Mr. Oalvert, there is also a serpentine quarry on the Raneal mountain 
in Kulu. These, as also a beautiful stone found beyond the I&li river and 
the Shig^i mines of Ludak»a£Ford stones that are n^e into cups and other 
ornamental d>ject^ The Shigri stone is a verd antique, whidi is incor- 
rectly called Iressham or jade. Cups of this substance are said to split if 
poison be put into them. {Conf. with Jadt IV, ^ 5^). 

BuiUfA.^*The subject Gt the soap-stones of Burma have already been 
alluded to, but it may be addcid '' that pencils made of steatite or French 
chalk are larsfely us^ throughout the province for writing on blackened 
paper" (Bull), 

Medicine.— ''Several varieties of talc and mica," says Ahislie, ''are 

found in India and Ceylon the most esteemed by the Natives is 

a dark.coloured sort, kaushn(MUfrak, The common grey mica is in Tamul 
called vnllay ap^acum ahd in Hindi suMad ialki this, and another 
dark species of mica, termed bytheTamuis istna kaf^acum, are pre- 
scribed by the Vytians, in small doses, in flux cases I they are also 
employed for ornamenting fans, pictures etc" " The white and ydlow 
micas, in powder, are used for sanaine writing while wet ; by the names of 
gold and silver sand. In Europe^ talc enters into the composittion of cos- 
metic, called rouge. The Romans prepared with it a beautiful blue, b^ 
combining it with the colouriiie' fluid of particular kinds of testaceous ani- 
mals.*' The Indian medidnal uses of talc are incidentally alluded toby 
many writers. Thus, for example, in 1843, Mr. Wilkinson stated that 
steatite was lareely so used in Nagpur. It was sold at the rate of 10 seers 
for a rupee ana was supposed to Ee obtained from the Jabalpur District. 
He however, furnishes noparticulars as to its reputed actions^ nor the diseases 
for which it was prescribed. U. C Outt tells us that according to the 
Hindu Sanskrit writers the black variety called vajrd-^krot after being 
purified and reduced to a powder, was regarded as tonic and aphrodisiac, 
and was pre$cribed in combination with iron in anaemia, jaundice, chronic 
diaoehrra and dysentery, chronic fever, enlarged spleen, urinsury diseases, 
impotence, etc. Its eflicacy was held to be increased by combination with 
iron. .He then furnishes several very elaborate prescriptions, in most of 
which mercury and sulphur were combined with many vegetable drugs and 
talc 

Domestic mad Smcred.^In addition to the use as a material from which 
to construct platters, cups, bowls, basins, etc, talc, like mica^ is largdy em- 
ployed for ornamental purposes. Ground into a powder it is employed as 
white ink, or is added to plaster (Chunatn) to make it shinmg. li) the pre- 
paration of wax-clothed, talc is often powdered on to the moist designs, and 
for this purpose may be coloured prior to use. The wax, on hsu'dening, 
Axes the ereat^ pcntibn of the talc or mica powder (for both substances 
appear to be so u^ed). For further infbrmation see the article Biica, Vol. 
V, 239.240. 

Steeli see Iron, Vol. IV., 503. 

(W.R. Clerk.) 
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Stellaria media, Lmn,; Fl. Br. Ind,, /., 2jo; Wight, Ic, /. ^7 / 
Chickweed. 

Syn,— S. MONOOYNA, Don,; A1.SINBLLA Wallichiana, BetUh, 
Wtiti,—Moroli(h Assam. 

References.— 5<?W5., Fl, Orient,, /., 707 : Voigt, ffori. Sub, Cat., /;*; 

Thwaites, En,Ceyl. PI,, 24; Tr%men,Sys, Cat, Cey, Pl'»6j Aiicmsom, 

Cat, Pb, 6f SindPl,, 14 i Atkinson, Him, Dist, {X,, N.-W. P, Gam.) 

3o6 ; Note on the " Condition of the People of Assam*' {Agri. File No. 6 
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The Nemuka of Bem^. ( W. R. Clark.) 



STEPHANIA 
hemandifolia. 



of 1888), app, "/)"/ Ganetteers i^Bombay, XV., 427: N.-W. P., IV., 
Ixviii. ; Mysore & Coorg, I.,S7* . , . , , j .1 u * 

Habitat.— A very common and most variable weed, found throughout 
the Panjdb and temperate regions of India, ascending in the Himalaya 
to 12,000 feet and m Western Tibet to 14,500 feet. It is distributed to 
all Arctic and North temperate regions,, and is elsewhere a doubtful 
native. 

Food.— The Natives of Assam eat the leaves and tender stalks, 
boiled in khar water, either by themselves or with fish. It is used also as 
a vegetable by the Natives of the Nilghiris. 

STEMODIAi Linn. ; Gen. PL, IL, 9S0. 

[ ScROPHULARiN A ; Vol. J V., 642. 
Stetnodia ruderaliSy Vahl.; seeLindeabei^iirticaefolia,Z>/tm./ 
S. Yiscos^y Roxb.; Fl. Br. Ind., IV., 26s / Wight, Ic, t. 1408. 
Sjtu — S. MARiTiMA, Heynes S. arvensis, St$ud. 
Vem.'-Nukach^ni, Bbng. 5 BSda-sarum, gunta kaminam, Tbl. 
References.— ^o;rA., Pl. Ind., Ed. C.B.C., 4^9 f DoIm. & Gibs., Bomb. 
Fl., 176 1 Sir W. Elliot, Fl. Andhr , a8, 66; Irvine, Mat. Med. Patna, 
78; Gazetteer, N.-W. P., I,, 83.. 
Habitat.— A small annual plant, found from Central India throughout 
the Deccan, and distributed to Afgh dnistdn. , . 

Medicine.— The dried plant, which is slightly fragrant and mucilagi- 
nous, is used by the Natives of Bengal in infusion as a demulcent (Irvine). 

STEPHANIA, Lour. / Gen. PL, /., 37^ 9^^- 

[Ic, t. 939; Menispermaceje. 
SWphania hemandifolia, Wdlp.; Fl. Br. Ind., I., 103/ Wight, 

S7n.^CiSSAMPELOS HBRNANDIFOLIA9 Willd.; Wall. Cat. No. 4m D. E. 
P. G. H. & K.; C. DISCOLOR, DC. ; C. hexandra, Roxb, ; Clypba 

HRRNANDlFOLfA, W. 6f .A, 

Vtm.-^A'kanddi, dgndd nemuka, Bbng.; Sha-ma-say-nway, BuRM. ; 

Vanam^iika,^ambaskthd,p4thd, Sans. 
References.— ^0x6., Fl. Ind., Ed. C.B.C., 742: Pharm. Ind., 7. /// U. 

C. Dutt, Mat. Med. Hind., Uo3, 290, 3i3 ; O^Shaughnessy, Beng. 

Dispens., 200, 2or ; Dvmock, Warden, df Hooper, Pharmacog. Ind., I., 

S4 S Garnet. Bombay, XV., 4afj. 
Habitat.— A climbing shrub, found in the forests from Nepdl to Chit- 
tagong, and in Ceylon and Singapore. It is distributed to the Malay 
Islands, Tropical Australia, and Africa. 

Medidne.— In the Materia Medica of the Hindus the root of this plant 
is described as light, bitter, astringent, and useful in fever, diarrhoea, uri- 
nary diseases, and dyspepsia. Sir W. O'Shaughnessy, speaking of it under 
the native name neemooka, strongly recommends it as a substitute for 
Peretra brava. The author of the Indian Pharmacopoeia also describes 
it as a substitute for Pereira, but seems to be in some confusion as to the 
identification of the plant known under the name of nemuka. This con- 
fusion is perhaps due to the fact that the name Cissampelos hemandi- 
folia. Wall., has to appear both under C. Pereira, Linn., and Stephimia 
hcrnandifoHa, Walp. iConf. with Flora 0/ British India, /., roj. 104). The 
maUer, however, clears up when we look to the other synonym C. hexandm 
figured by Roxburgh as the nemuka of Bengal. The nemuka root is 
then seen to be perfectly distinct from Pereira brava. Dymock, Hooper 
& Warden say, however, that it has the same properties, and that the 
same vernacular names are g^iven to both plants ( Watt, Calc. Exhtb. 
Cat,). 
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STEPHEGYNE, Korth. ; Gen. PL, IL, 31. 

[ RuBIACBJk 

Sti^hc|yne diversifoHa, Hook./. ; Fl. Br. Ind., III., 26 ; 

Sjrn.— Nauclba divbrsipolia, WaU.; N. parvi folia, vor. 2, Kutb ; N. 
ROTUMDi FOLIA, Roxb., Fl. Ind.. Bd. C.B.C., ijZ ; N. BRUNONis^ WaU. 
Vera. — Bingah, Bu rm . ; Taingthe, Shan. 

References. — Kurt, For. Fl. Bunn., II., 67 ; Aplin, Report on Shan StaUs 
(1887-88), 
Habitat.— A small tree of Chittagong and Burma, distributed to the 
Philippines. 

Slr uc tme of the Wood.«-Weigbt 45% per cubic foot. 
Domettip Use.— Wood used for similar purposes to that of S. parvf- 
folia {q.v.). 
S. parvifoliai Korth / Fl. Br. Ind., Ill, 2$: Wight, III., t. 123. 

Syn. — NaUCLBA PARVIFOLIA, WiUd.; N. PARVlFLbRA«P«rs.;CEPHALAN- 
THU8 PILULIFBR, Lamk. 

V^m.-'Koildam, kallam, keim, kangi, HiUD.; Gut, k6m6a, KoL; GM, 
Samtal : Kutebi, KuRKU } Kalatn, C. P. ; Mundi, Gono. ; Khem, BuN- 
DBL.j Kaim, kangai, phaldu, N.-W. P.; PAoAiK, Kumaoni Kalam, 
ham. halkam, heim, pB. ; Guri, gurikaram, kumra. Raj. : Tamdh, Bhil; 
Kaadam, hangei, halam, hadamb^ Bomb.; Kadamb, haramb, halam. 
Mar. ; Efuia^hadambe, Taii. ; Mir^hadambe, bata ganapu, harmi, Tbl. ; 
Cong4, hedu, yeUga, hadwar, hadani, Kan.; Htetn thay, BuaM./ 
Helembd, Sing. 

References. — Roxb.^ Fl. Ind., Ed. C.B.C., 172 s Brandish For. Ft., 262; 
KuTM, For. Fl. Burtn., II., 67; Biddome, Fl. Sylv., i. 34; Gamble, 
Man. Timb., 222; Dalm. & Gtbs., Bomb. Fl., n8 ; Stewart, Pb. PI., 
116; Rev. A. Campbell. Rept. Scon. PL, Chutia Nagpur, No. 7So3: At-, 
hinson. Him. Dist. {X., N.-W. P. Gag.), 3n, 817; Useful PI. Bomb. 
(XXV., Bomb. Gax.), 83, 84, 278, 3o3; Gribble, Man. Cuddapah, 
262 s Gazetteers :^Bombay, V., 285; VI., rSs VII., 32, 36/ XIII., 2$; 
Panjdb, Kangra. t66; N.-W. P., I., 81 ; IV., IxxiU. ; Agri-HorH.Soc. 
Ind. t^Joum. (New Series), VII., i35; Ind. Forester, II., /O; ///., 203/ 
IV., 292; VIII., 29, irSp n7, 126, 128; X., 3i, 325s 201., app., 14/ 

XIII.» I2i. 

Habitat.— A large, deciduous tree, found m the dry forests of the Tropi- 
cal Him^aya up to an altitude of 4,ooafeet, and throughout the drier par£s 
of India, Burma, and Ceylon. 

Fibre.— The bark yields a cordaee fibre. 

Medicine. — Among the Santals the bark and root are ^iven in fever 
and colic, and the former, ground and made into a paste, is applied for 
muscular pains (Revd. A. Campbell). 

Fodder.->In Rdjputana, the leaves are used as fodder (J. F. Duthie). 

Strnctnre of the Wood.— Light pinkish-brown, moderately hard, de- 
void of heartwood. It is easilv worked, polishes well, and is durable if 
not exposed to wet Weight about 47ft per cubic foot. 

Domestic — ^The timber is used for planking and furniture, for making 
agricultural implements, gun-stocks, combs, cups, spoons and platters^ 
and for turned and carved articles. 

STERCULIAi Linn. ; Gen. Pi., I., 217, 982. 
Sterculia alata, Roxb.; Fl. Br. Ind., I, 360/ STKRCULUCit«. 

Syn.— Ptbryoota Roxburghii, Schott. & Endl./ Stbrculia coccinba. 

Wall. / S. Hbynii, Bedd. 
WtStU^Buddha nariheUa, Chittagono; TMa^ Assam; JaynhaUUaf 

bekaro, Kan.; Let-hope, BuRM. 
References.— i?a^6., Fl. Ind., Ed. C.B.C., $09; Kurt, For. Fl. Burm., /., 

134, i3s / Beddome, Fl. Sylv., t. 230/ Mason, Burma & Its People, 4S7' 

7S4/ Gazetteer, Bombay, XV., 76. 
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The KuMimibha Dye. 



{W.R.Clarh) 



STERCULIA 

colorata. 



Habitat.— A large tree of the Western Peninsula, Sylhet, ChitUgong, 
Pegu, and Martaban down to Tenasserim, It is found also on the Anda- 
man Islands. , • . , 

Food. — The winged seeds are sometimes eaten by the Natives of 
Burma. According to Roxburgh they are used in Sylhet as a cheap 
substitute for opium. 

Structure ot the Wood.— Light, coarsely fibrous, yellowish white, 
perishable. 

Sterculia BalanshaSi Lmn.; Fl. Br. Ind., /., ssS. 

Sjn.'-^lti the Fl, Br. Ind., three varieties are given, which correspond to 

three species of many writers : — 
Vmr. (i) molli8=S. mollis. Wall. 
Vmr. (a) angustifoliass. angustifolia, Roxb. 
Var. (3) glabrescens. 
Vera.— Cavo/wm, Mal. 

References. —Roxb., Fl. Ind., Ed. C.B.C.J 50S ; KuTM, For. Fl. Br. Burm., 
/., i38; Graham, Cat. Bomb. PL, rj ; Lisboa, U. PI. Bomb., 21 ; Ca»et' 
teerst^N.'W. P., IV., Ixix. ; Mysore & Coorg, I., 5*. 
Habitat.— A tree, found throughout the hotter parts of India, on the 
coasts of Tenasserim, in Ceylon, and the Andaman Islands. 

Dye. — in Amboyna the capsqles are burnt for the preparation of the 
colouring matter called by the Natives kussumbha. 

Food.— The seeds are sometimes roasted and eaten by the Natives of 
India. 

Stmctnre of the Wood.— Soft and open-grained. It does not appear 
to be used for any economic purpose. 

S. campanulata, Wall. ; Fl. Br. Ind., /., 362. 
Sjrn.— Ptrrocymbium javanicum, Br. 
Vera.— The gum »;bMI/a, Beno.; TsAaw, Burm. 

References.— ^Mr«, For. Fl. Burm., i39; Mason, Burma & Its People, 
4^9 754; Joum. Agri.-Horti. Soc, IX., Sel., so. 
Habitat.— A tree, 50 to 60 feet high, frequently found in the tropical 
forests of Pegu, and distributed to Java. 

Gum. — It yields a gum resemblin|f African tragacanth. 
Stmctnre of the Wood.— Soft, white, coarsely fibrous and rather loose, 
but straight-grained. It is very light and perishable, but polishes well. 

S. COCdnea, Boxb. ; Fl. Br. Ind., /., JS7- 
Syn. — S. lancbolata. Ham. 
Vem. — Sitto udal, Nepal; Katior, Lbpcha. 

References.— ^o;r6., Fl. Ind., Ed. C.B.C., 509 S Kurg, For. Fl. Br. Burm., 
/., /J7 ; Gamble, Man. Timb., 4J. 
Habitat.— A small tree of the Tropical Eastern Himilaya, foand in 
Sikkim and Bhutan at altitudes between 3,000 and 6,000 feet. It occurs 
also in Assam and the Khdsia mountains. 

Fibre. — Its bark yields a strong but coarse fibre, which is sometimes 
made into ropes, but is less frequently used for this purpose than is that 
of S. villosa. 

Structure of the Wood.— Grey, spongy, extremely soft. Weight 17ft 
per cubic foot. 

S. colorata, Roxh. ; Fl. Br. Ind., I., SS9' 

Syn.— S. RUBICUND A, Wall.; Erythropsis Roxburohiana, Schctt. d* 

Sndl. 
Vem. — Bodula, walena, samarri, Hind.; Mila, Bbno.; Khowsey, pinj, 
Bbrar; Pisi, sisi, KoL; Bolagong, Garo ; Sitto udal, phirphirt, omra, 
Nepal; Kanhlyem, Lepchai Boddla, boddl, Kumaon; Mutruk, Mbr- 
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WARA; Lersimat Kharwar; Bhdi-koi, kh&msey, hkeckkol, samarri, 
walena. Bomb. ; KctrakOf karu boppayi, Tsl. 5 Wei-sha^t yaseng-shaw, 
BuRM.; ^^<^, Andaman. 
References.— ^<?«A., m. Ind,, Ed. C.B.C, SCU Kurg, For. Fl. Burm., /., 
i39s Gamble, Man. Timb., ^ f Tkwaiies, En, CeyL PL. ag; Dais. 6r 
Gtbs,, Bomb, Ft., 23; Sir W, Elliot, PI, Andkr,, 86; Atkinson, Him, 
out, {X., N,'W, P, GoM,), 792; Useful PI. Bomh. {XXV., Bomb. Gas.), 
21, 229; Kew Reports, fSyg, 34 ; GoMettters :^Bomhay, Kmtara, XV,, 76 ; 
Agri,'Horti. Soc. Ind,:^J<mr„ IX,, Sel,,SO; Pro., 140,145,194; X., 
60, 61 / Ind. Forester, XII,, app, 7. 
Habitat.— A large tree of Eastern Bengal^ the Western Peninsula, 
Pegu, and Ceylon. 

Fibre.— The bark yields an inferior fibre, which is used like that of the 
preceding. In 1856 it was reported on by the Hemp and Flax Committee 
of the Agri.-Horticultural Society of India, as a worthless fibre which, if 
freed from the gum which it contains, would be of no possible use. Fine 
specimens of it were, however, sent from Berar to the Paris Exhibition of 
1878, but no information seems to exist as to how these were reported on. 
Specimens sent to Kew in 1878 were pronounced by the late Mr. Rout- 
ledge, Ford Works, Sunderland, as a harsh and wiry fibre, which, he con- 
sidered, would not pay if imported from India for paper-making. 

Fodder.— The twios and lbavbs are used in the Western Peninsula 
as cattle fodder. 

Stntctore of the Wood.— Dingy, greyish white in colour, very sc^t, 
marked with conspicuous medullary rays. 

Sterculia foetidai Linn. ; Fl, Br, Ind., /., 3S4 / Wight, Ic, t. 181, 364. 

Vttn.^yanglU}adam, Hind.; Jungli-^adam, pin. Bomb.; Jangli^ 
baddamj^uo-mhad. 'nrkoi. Go a; ^angali-badam, goldari, ndgalkuda. 
Mar. ; Pindri, kuddurai-j^nddukt, kmdra^lukku, pinari-marum, Tam. ; 
Gurapu'badam, Tel.; Bhaiala penari, Kan.; Shawbyu, klyat^oo, 
showbfu, let'khok, Burm.; Kaditeni, telemboo, Sing. 

References.— Z?C.. Prodr., I., 483; Roxb.^ Fl, Ind., Ed, C.B,C., sro; 
Voigt, Hort.,Suh. Col., io3 ; KurM, For. Fl. Burm,, I.. i35 ; Gamble, 
Man, Timh.,4z; Tkwaites, En. Ceyl, PI,, 20; DaU, & Gibs., Bomb. 
Fl., 10; Graham, Cat. Bomb. PI., 18; Mason & Its People, 457, 
4^7. 753; Sir W. EUiot, Fl. Andkr., 66} Rumpfnus, Amb,, III,, 1. 107; 
Atnslie, Mat. Ind., II., tig; CShaughnessy, Beng. Dispens., 226; 
Moodeen Sheriff, Mai. Med. S. Ind. {in MSS.), 67 ; S. Arjun, Cai. Bomb. 
Drugs, 2i3; Bidie, Cat. Raw Pr., Paris Exhib., 6f, 77 / Dymock, War^ 
den, & Hooper, Pharmacog. Ind., I,, 23i ; Birdwood, Bomb. Prod., 324 1 
Drury, U, PI. Ind., ^4; Useful PI. Bomb. {XXV., Bomb. Gag.), 18, 
220; Man. Madras Adm., II,, i35 ; GoMetteerst—Bomht^, XIII., 26 ; 
Jjfysore & Coorg, I., 58; AgA.-Horti, Soc. -.—Ind., Trans., VII., 8r ; 
Jour., VIII., ^, 40; Pro., 24; IX., Sel., 50 ; XIV „ Sel., 166; New 
Series, VII,, 362: Ind. Forister\^I., 367: >/., '*, ^76; III., 238; VIII., 
102; X., 31 ; XI., 277, S72. 

Habitat.— A large evergreen tree of Western and South India, Burma, 
and Ceylon. It is distributed to East Tropical Africa, the Moluccas, and 
North Australia. 

Gnm.— It exudes a gum resembling tragacanth. 

Fibre.— Lisboa includes it in his list of fibre-yielding trees. 

Oil.— An oil is extracted by boiling the sbbds in water. The kernels 
contain about 40 per cent, of this. It is a fixed oil and is thick, pale yel- 
low, bland, and non-drying. ** It commences to deposit crystalline solid 
fats at i8*C, and the whole coi^eals at about 8°. The specific gravity at 
15-50 is '9277. Saponification equivalent 2662. The crystalline fatty 
acids melt at 2if to 30°, With sulphuric acid, the oil forms a thick 
oranjfe red mixture. With cold nitiic add it becomes opaque and slightly 
deepens in colour j when heated with the acid it changes to a deep coffee 
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A Fibre for makiiig coarse pi4>er. ( W. /?. Clark,) 
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brown. The portion of the lead soap of the fatty acids insoluble in ether 
amounted to 68*9 per cent.» and the lioerated acid without any purification 
had a meltine point approximating that of stearic acid. The fatty acids 
from the lead soap soluble in ether consisted of oleic with a small quantity 
of lau&ic acid " iPharm, Ind.), 

Medicine.— The flowers Kave a most ofiFensive odour. " The lbavbs are 
considered as repellent and aperient. Loureiro informs us that the sbeds 
are oily, and that when swallowed incautiously they bring on nausea and 
vertigo. Horsfield adds that the lboumb is mucilaginous and astringent " 
{Ainslie, Mat, Ind,). 

Food. — Especially in times of scarcity the sbbds are roasted and eaten 
like chestnuts. 

Structure of the Wood. — Grey, soft, spongy, takes an indifferent polish. 
Weight 39ft per cubic foot. 

Domestic.'— The wood is used for house-building and for the construc- 
tion of masts and canoes ; it is good for making packing cases {Lisboa). 

StercuUa suttata, Xoxd.; fh Br. Ind., /., jjj/ Wight, Ic, i. iSj. 
Syn.— S. cuNBATA, Heynei S. alata. Wall. 
Venu-^Kukar, goldar, koieti, BoMB.i Goladdra, Mar.; Kamili, Tam.; 

Bikro, happusavaga, Kan. 
References.— ^or*., m. Ind., Ed. CB.C, 508 ; Beddome, PI. Sylv,, 1. 105 ; 
Dalm. & Gibs.. Bomb. PI., 23; Tkwaiies, Bnutn. PU Zeyl., 29; 
Rheedt, Hori. Malab., IV., i. 61; Lisboa, U. PI. Bomb., 20, 229: Royle, 
Pibrous PL, 266; Oameiieers :'-Bombay, Thana, XIII., 2S;Kanara, 
XV., 76; Ind. Forester :^II I., 200 ; v., 184; Agri.^Horti. Soc,, Ind., 
Trans., VII., 81, 83. 
Habitat.— A tree found in the Eastern and Western Peninsulas, Ceylon, 
and the Andaman Islands. 

Fibre.— The bark of the younger parts of the tree abounds in a very 
strong white flaxen fibre. This was first brought into notice in 1802 by 
Oap^tain Dickenson of the Bombay Military establishment, who says that 
in his time the Natives of the lower coasts of the Wynaad contrived to 
make a sort of clothing from it. It was not customary to manufacture 
the bark until the tenth year of the life of the tree, when its size would be 
equal to that of most forest trees. The tree was then felled, the branches 
lopped off, and the trunk cut into pieces of 6 feet long ; a perpendicular 
inasion was made in each piece ; the bark opened and taken off whole, 
chopped, washed, and dried in the sun. By these means and without any 
further process it became fit for clothing purposes (Trans. Agri.'Hortt. 
Soc., Ind.). The fibre is said to be well adapted for cordage and the 
making of^ coarse paper. 

Food. — The sbbds are roasted and eaten, especially in times of scarcity 
{Li^oa). 

S. Roxburghii, Wall. ; Fl. Br. Ind., /., J5.6. 

Syn.— S. LANCBAFOLiA, Roxh., not of Cov,/ S. ovalifolia. Wall.; S. 

alata. Wall, in part. 
Venu-^Gdd'gadala, Pa. 

References.— ^<,«^ Fi, Ind., Ed. C.B.C., so8; Baden Powell, Ph. Pr., 
S98 : Gametteer, N.^W, P., X., 3o6. 
Habitat. — A tree of the Temperate Himalaya, common to the west of 
the Jamna, and found as far east as Sikkim. It occurs also in Sylhet and 
Assam. 

Fibre.— In the PanjAb a cordage fibre is made from its bark. 

S. scaphisera, Wall.; Fl. Br. ind, /., 361. 

S7n.<»8cAPHiUM Wallichii, Br. 
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References. — Kurt^ For, Fl, Burm.i f40; Dymock, Warden^ & Hooper, 
Pharmacog, fnd,, /., 23o. 

Habitat. — A lofty tree, frequent in the tropical forests along the eastern 
and central slopes of the Peg^ Yomah and Martaban. According to 
Kurz it is found also in Chittagong and Tenasserim. It is distributed to 
Malacca. 

Gam.— According to the authors of the Pharmacografhia Indica, the 
FRUITS of this species yield a large quantity of gum, which, in China» is 
used medicinally. 

Fibre.^The liber yields a fibre (Kure). 

Medicine.— The fruit, which in China receives the name of Tahai'-'tsgg, 
is used as a remedy for dysentery. It was introduced into France 
tinder the name of Soa-iampaijang, but was found to act simply as a 
demulcent. Quibert found in the pericarp ^een oil, i'o6 ; bassorin, 59'04 1 
brown astringent matter and mucilage, I'oo; woody fibre and epidermis, 
3*20 ; and in the nucleus, fatty matter, 2'93 ; saline and bitter extracti\-e, 
o*ai ; starch and cellular tissue, 31*91 per cent. 

Stercuiia urensi /^ox5. ; Fl. Br. Ind., /., 355. 

Syn.—CAV ALLIUM URENS, Schott. & BndL 

Vcm.— Gi»Arf, HU, gilar, gulu, tabsi, katrai, bait, ianuku, kalru, HiNO.| 
Keonge, Manbhum; Kanaunji, moguls karaunji, Monghyr; FeUy, 
kaunji, telev, KoL; Telhec*, Santal ; Odla, hatckanda, Assam ; Kamli, 
Uriya 5 Takli, Kurku; Goorloo, gooloo, C. P. ; HitUm, pinoh, Gond ; 
Kuli, guilt, U,-W. P.; Kulu, Banda; Kalru, katila, Ajmir; Kurdu, 
Deccan; KalaurL Panch Mbhals; Kaoalee, kandol, gwira, gtUu, 
Mulu, kardu pdndrik, kdttdo, kullin, gtdar, kadai, Bomb.; Pdndrika, 
kdvali, kdndita, karat, kandol, gwra. Mar. \ Kardi, kada, Guz. ; Vel' 
lay p&iali, vellay hootali, Tam.; Tabsu, talbsu, kevalee, erra funiki 
chettu, tansi, kavile, tabasi, tanuku mdnu, taosee, tkubisee, fSL. ; 
Pendri, Kah. 
References.— ^^jrd., m. Ind,, Bd, C.B,C,, S(n : Brandts, For. Fl., 33; 
Kurg, For, PI, Burnt., I,, i3s, '36 ; Gamble, Man. Timb,, 46 ; Dalg, & 
Gibs,, Bomb, Fl,, 23 1 Rev, A, Campbell, RepU Econ, PL, ChtOia Nagpur, 
No, 9243; Sir W, Elliot, Fl, Andhr., $3, Sg, 172, f;^; 0*Shaughnessy, 
Beng. Dtspens,, 225; Irvine, Mai. Med, Patna, ^5 ; Dymock, Mai. Med. 
W, Ind,, 2nd Ed,, ti2 ; Dymock, Warden, & Hooper, Pharmacog. Ind,, 
I,, 228 f Year-Book Pharm., tSyS, 288 / Birdwood, Bomb, Prod,, 11, 257 / 
Atkinson, Him, Dist, (X„ N.-W. P. Gob.), 75' : Useful PI. Bomb. {XXV., 
Bomb. Gag.), 19, 229, 250, 398; Econ. Prod., N.^W. P., Pi. I. {Gums and 
Resins), 3, 4; Gums and Resinous Prod. {P. W. Dept. Repi.), 19, 48 ; 
Ken Reports, 1870, 34 ; Man. Madras Adm., II., 88 ; Selections from the 
Records of the Madras Govt., 1856, 8-9; Settlement Reports :— Central 
Provinces, Upper Godavery, 38 ; Raipore Dist., 76, 77 i Chhindwara, iir ; 
Nimar, 3o6 ; Gagetteers: --Bombay, V., 285; Vll,, 39 ; XIII,, 2$; N.^W, 
P,, Bundelkhand, /., 79; Agra, IV,, lxi% ; Agri.'Horti, Soc. -^Ind., 
Trans., VII,, 8t : Pro,, 88; four,, New Series, I., Sel., 5*; VII., 148; 
Ind. Forester '.^I II., 200; IV., 227, 232, 322: VI., 101, 108 ; VIII., 377* 
378, 41 1 ; IX., rs ; X., 549 ! XII., app. 7 / XIII., 119. 
Habitat.— A soft-wooded tree of North-western India, Assam, Behar, 
the Eastern and Western Peninsulas, and Ceylon. 

Gum.— It yields a gum called katila or katira, which belongs to the 
tragacantha series, and which, although inferior to the genuine article, has 
been issued as a substitute for it to the Government hospitals in Bombay. 
It has been repeatedly valued in Europe and has been pronouned worth 
only about 20 shillings a cwt. 

Chemical Composition.— It is completely soluble in cold water,'form« 
ing an almost colourless solution. Seen in volume it is slightly opales- 
cent. Thirty grains dissolved in twenty ounces of water forms a thick 
tasteless mucilage, which entirely passes through a paper filter. A solu* 
tion of this strength is neutral to litmus and not precipitated by alcohol, 
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( W. /?. Clark,) 



STERCULIA 
▼illosa. 



although a very thick solution is precipitated. It is gelatinized by basic 
acetate and gives a faint precipitate with neutral acetate of lead, but is 
unaffected by ferric chloride or Dorax and not coloured bleaue by iodine, 
By boiling with an alkaline solution of cupric tartrate it is precipitated but 
the copper is not reduced. The* gum treated with nitric acid yields abun- 
dant crystals of mucic acid. The mucilage possesses little or no adhesive 
power. From some comparative experiments made with codliver and 
castor oils it appears to be about equal to tragacanth as ah emulsiying 
agent {Pkarm, Ind.). 

Fibre.— The libbr yields a good fibre, samples of which were seut from 
Berar to the Paris Exhibition. Specimens sent to Kew in 1878 were tested 
by Mr. Routledge of the Ford Paper Works, Sunderland, and as regards 
their yield when converted into rough paper-stock, he reported that, the 
bark of S. nrens jnelded 59-3 per cent, of green fibre, 47 per cent, when 
bleached, and that the fibre was a good stronje^ one, but it would not pay 
to import it from India. The Natives of India use it for rope-making. 

Biflkdidae.— The gum is used medicinally by the Natives as a substitute 
for tragacanth. Among the Santals it is considered a useful medicine in 
throat affections. The LBAVBSand tender branches steeped in water yield 
a mucilaginous extract which is largely employed in the pleuro-pneumonia 
of cattle. 

Food. — The sbbds, which are oblong and chestnut coloured, are roasted 
and eaten by the poorer tribes of Natives such as the Gonds and Kurkis 
of the Central Provinces, but are said to possess cathartic properties. In 
some parts of the North- West Provinces tbey are roasted, ground, and 
ftiade into a sort of coffee. The gum, under the name of karai'gond, \s 
largely used in Bombay in the manufacture of native sweetmeats iDymock). 

Stmcture of the wood.^Verv soft, reddish brown in colour, with 
lighter coloured sapwood. Weight about 42ft per cubic foot. It has a 
most unpleasant smell. 

Domestic — The wood is used for making native guitars and children's 
toys, and also as fuel. 

Sterculia villosa, Roxh. / Fl. Br. Ind., /., 3SS. 

Vtxn.'^Udtd, udar. Hind, j List, walk6m, plronja, sisi, ptro, Kol. ; Gafu 
jher, Santal; Omak, odela, salua. Assam; Udal, Cachar; Udarg, 
Garo; Kanhfyem, Lkpcha; Sambeingj Magh; Buii, Kurku ; Pironja, 
MuNDARi ; Kudar, betringa, Gond ; Sisir, Oraon ; Poshwa, gulbodla, 
oshOf g^'iandar, mass4, k4ri, gddgiddla, Pb. : Gulkhandar, annunar, 
udal, udar. Bomb.; Sardiu saldhol, Mar.^ Vake-nar, ami, ani-nar, 
Tam. ; Errarpulike, Tel.; Savaga, shi-anrngi, sangana mora, Kan.; 
Skawni, Burm.; Bdjada, Andaman. 
References.— ^0x6., Ft, Ind„ Ed, CB.C, SiO: Brandis, Far, Fl.,32; 

Kurg, For, Fl, Burm,, /., r36: Gamble, Man. Timb., d6;DalM, & Gibs., 
Bomb. Fl., 22 g Stewart, Pb, Pi, 25; Baden Powell, Pb, Pr., 598; Drury, 

U, PI, Ind„ 40s : Atkinson, Him. Dist, {X,, N,'W, P. Gaa,), 792; Use- 
ful PI, Bomb, (XXV,, Bomb, Gat,), /p, 229, iSO ; Boyle, Fibrous PI., 

266; Liotard, Mem, Paper-making Mat,, S3; Kew Reports, 1879, 34 ; 

Nicholson, Man, Coimbatore, 40 : Adm, Rep, Chutia J^agpur, 1885, 28; 

GaMetteers -.--Bombay, Kanara, XV,, 96; N,'W. P„ Him, Dist, X.,3o6; 



CHEMISTRY. 




Habitat. — A tree of North- Western India, Bengal, and Malabar, and 
the Tropical Himalaya from Kum^n eastwards. 

Gum.— It yields a light pellucid gum, which exudes freely from scars 
on the bark. It is only slightly soluble and has no adhesive properties. 
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Ftei.— AiralaaUcfibreisobCamdfroaitfae] . 

ropes and ba^ It b very stroiMr, muA m Soadkern India aad Bna is 
nrach esteemed for the porpose oT making efephaat rapes. Ib Nortkni 
India the ropes froca this fibre are dw^ used is smlrfng cattie hates. 
The rope b said to becofae strooger lor a tone frun beis^ frequeotJj 
wetted, but if constantly exposed to B wb lme it sddofn lasts more thaa 
et^iteen months. A good paper is said to have beea aude firoa it in 
India, but the samples of fibre sent to Eorope were not favoorably reported 
on as paper.making materials (jse Kiw BulUUm, 1879)- 

Food—" The ROOT of the tsw is eaten on the hills'* {4fktm§m). 

STERBOSPERM UM, Ckam. ; Gtm. Pl^ II., loff. 

Stereospennum chelonoides, DC. ; Fl. Br. Imd.^ IV^ 382 / 

[Wtghl, Ic.^ /. 134J ; BiaOKL&CZJL 
Syn.— BfOMoaiACHSLOifoiois, Lhim.: H araa or in tAGMA c Hw oao in gs, 

DaU. & Giks, 
V9m.^Pader, fadri^ parrcXt Hnro.; Pandtdr, Lohakoaga; Pamdwi^ 
KflARWAR; Dhammar, aic4^ali, Bkng.; Kandior, ponJmir, KOL; Pa- 
rolli, Assam; Pareya-avmal, Cachar; ^M!m^, Garo; Parari^ Nrpal; 
SingytUf Lbpcha; Sirpang, MiCHl; PmwMunia^ UanrA; Tsmiiu;ha, 
MaoH; TaUu^ Bsrar; Padwm^ Bbil; PidaL, padH^ parmt, &nd, 
iwUHha, Bomb, i KWul» Juajuka, pddul, pm dwo le . pddkri. Mar, ; Pdin, 
PonrpatUra, patkiri, vOa^adn, Tam. ; Tagada, tkdgu^ kaU gmi, 
moka-yapa, pisU, Trl. ; ICalUi^^ iallitZ, Scndk^mOa, hOe paif\ 
maradakarji, Kan.; Nai-^tdi, maUali, CooRG; TkaJh^, ikmikwti' 
h^, BURM.; Un^MMdaUh ela^cdot^ SfKO. 
References.— iJCj.Pftfrfr., /AT., ito; Raxb^ PI. Ind^ Ed, CB.a, ^: 
BrandiB, For, Fly 3$^ S Kurm, Far. Fl. Btmm,, 11., 2i$oj Btddtrnttfl. 




S45 f Oirummrvxnwp »,rvrwwv a. r %n».f V*f^ f «^«nOT» « »• s^^mv. \ma^m,w.f •fv.vw 

Gam.), io6, 290 ; Gameite^s .-^Bowtbay, XV., J6: N.-W. P., TV., Uxm., 
X.. 3i3f Mysore & Coorg, I., sh $3f Agn-HorH. SocT^Ind., y^mr., 
IV., iM8, rsS; VI., 49; Ind. FtresUr, III., M>4; IX., 3S8. 

Hidbttat.— A large, dedduous tree, met with throughout the moister 
parts ojf India, from the Tarai of Oudh sjid Assam to GyVxn and Burma. 

Medidaa.— The roots, lravs^ and plowrrs are used medicinally. 
The roots and flowers are said by Ainslle to be prescribed by the Vytians 
in infusion as a cooling drink in fevers, and Rheede, who speaks of the 
tree under the name of Padrie, says that the juicb of the leaves, mixed 
with lime juice, is of use in maniacal cases. The dose of the infuaon is 
about half a teacupful twice daily. 

Stmctnre of the Wood. — Reddish brown or orange coloured, close 
snd even-grained, dastic and durable, but soft. It takes a good polish. 
Weight 45 to 48ft per cubic foot. 

Domoitk: and Sacred.— The wood is used for canoe and house-bmld- 
ing, and in Assam for makinsf tea-boxes. It is also employed in various 
kinds of fancy work. The highly-scented flowers are much used in 
Bombay as an offering to the gods. 

S. fimbriatum, DC; Fl. Br. Ind., IK 383. 

Syn. — BiGNONiA pimbriata. Wall, 
Vem.^Than'that, Burn. 

References.— Z)C\. Prodr., IX., 211; Kurt, For. Fl. Burm., II., 231 s 
Gamble, Man, Timb., 279. 
Habitat.— A tall, deciduous tree, found in the tropical forests of Marta- 
ban and Upper Tenasserim, up to an elevation of 3,000 feet It is distri- 
buted to Malayans. 
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The Pand-^ezceUeiit for charcoal. ( W, R Clark,) 



STEREOSPERMUM 

xylocarpum. 



Structure of the Wood.— Heartwood small, dark brown ; sapwobd light 
brown. It is very hard. Weight 54& per cubic foot. 

Stereospermutn neuranthutn, J^ur$ ; FL Br. Ind„ IV., 382. 

Vem. — Than^ay, BuRM. [2J0. 

References.— Gam^, Man. Timb., 277 ; Kutm, For. Fl. Br. Burm., II., 
Habitat.— A tree, 40 to 60 feet high, common in the forests of Pegu and 
Moulmein. 

Strpcturt of the Wood.— Pale greyish or reddish brown, very close- 
grained, fibrous, rather heavy, tolerably soft. Weight 33 to 36fi> per 
cubic foot^ 
S. SuaveolenSi DC. ; BU Br. Ind., IV., 3S2 ; Wight, Ic, /. 134^- 

Syn.— BiGNONiA SUAVB0LKN8, Raxb.; Tbcoma suavbolbns, Cn Don: 

Hbtbrophraqma suAVBOLtNS, Dal9. & Gibs, 
Vtm.'^Pdralipadal, padiMoiM, padaHa. pan$r, purula, pdr. Hind, 
Parl4, " ' -^ --- -^- •*- n-^^-r., ^_„j/^ «r^- 

PadaTp , , , - , , 

padar.GoiiD I 'Pddal, N%W. P.; Pdd^, kaliftdun, summe, Pb.; Pan, 
dan, Bwti Paral, paddal, fahad. Bomb.; Padal,padial£, pttr^l, kala' 

fori. Mar. ; Padiri, goddattfalusu, Nbllorb : Padri, Tam. ; Kala-goru, 
uberakashi, ^adart, paialt, Tbl. ; Hiday, oilla, vulunaniri marada, 
kavi, Kan. ; Pdtald, Sans. 
References.— i>£7., Prodr., IX., 2n ; Roxb., Ft. Ind., Bd. C.B.C., 493 ; 
Brandis. For. Fl,. 35' J Kur0, For. Ft. Burm,, II., 231; Beddome, For. 
Man., 169; Gan^bU, M^n. Timb., 27S f DmIb. & Gibs., Bomb. Fl., 161 ; 
Stevar^, Ph. PI., iJfi ; Sir W. Jones, Tr^aU PI. Ind., V., t3i ; U. C, 
Med. Hind., ------- - " -■ 



Duti,Mat.Med. 



» 203, 3r3; Dymock, Mat. Med. W.Ind., 2nd Ed., 



546; Birdwood, Bomb. Prod., 333, 334; Useful PI. Bomb. (XXV., Bomb, 
GoM.l^toO; Boswell, " "" " " 



76; N.'W.P. I., 



II., 7 sAgri.'fforti. Soc. :-^Ind.,Joiir., II.,3s6; VI., 49, 
Nem Sines, VII.. i32s Ind. Forester :^III., 204: IV., 
i26; X., 3m6; XII., 31/; XIIT., I2t 



Man.', Nelhre','gg; GoMetteers r-^Bomboy, XV., 

82 1 IV., hexiv. f X., 313: Mysore and Cootg, /., 63 ; 

- ' Jour., I7..3S6; VI., 49;XllI.,29S; 

'orester i^IIL, 204: ^V-* 323: VIII., 

, 2t. 

Habitat— A tree, 36 to 60 feet high, found throughout moiater India, 
from the Himilayan Terai to Travancore and Tenasserim, and in Ceylon. 
In the Himalaya it ascends to altitudes of 4.000 feet. 

Gum. — The bark yields a gum, one of the dark-coloured Hog or 
Tragacanth series ( Watt). 

Medicine.— The vlowers and root-bark aroused medicinally by the 
Natives of India. The former are given by the Hindus rubbed up with 
honey to check hiccup, while the latter is an ingredient of the preparation das^ 
amula {see Desmodiuni gangeticnm, DC. ; Vol. III., 82), and is thus largely 
used in Native medicine. It is considered cooling, diuretic, and tonic, and is 
generally given in combination with other medicmes. The ashes are used 
in the preparation %f alkaline water and of caustic pastes (Hindu Mat. 
Med.). 

Structure of the Wood.— Sapwood largje, grey, hard ; heartwood small, 
yellowish brown, beautifully mottled with darker streaks, very hard, 
seasons and polishes well. It is fairly durable and easy to work. 
Weight about 46ft per cubic foot {Gamble). 

Oomestic.^The wood is much valued for building and makes excel- 
lent charcoal. 

S. 3cylocarpumi Wight, Ic, t. 1333-36; Fl. Br. Ind., IV., 383. 

Syn.— BiONONiA XYLOCARFA, /?«r6. / Sfathodea zylocarpa, Brandis; 

Tbcoma xylocarpa, G. Don. 
SmLr^Kursine^, Bomb.; Khar sing, bernnge. Mar. : Jai-mangal, son- 

dar^adal, MandlA: Dhdtamara, dhotte, GoND^ Teto, Kurku; Va- 

dencarni, Tam. ; Ghansing, Kan. 

S. 2884 



TIMBER. 
2873 
2874 



TIMBER. 
2873 

2876 



GUM. 
28^ 
Bark. 
2878 
MEDICINE. 
Flowers. 

2879 

Root-bark. 

2880 

Ashes. 

288Z 

TIMBER. 



DOMESTIC. 
Wood. 

2883 



Digitized by 



Google 



368 



Dictionary of the Economic 



STONES, 
Building. 



DOMESTIC. 
Wood. 



2890 



VARIETIES. 
2891 

GnelM 

ft 
Granite. 

2892 



Stones nsed for bnUding 



"X 



MEDICINE. 
Resin. 

2886 

FOOD. 
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References.— z>C.. Prodt.^ IX, 169; Roxb.,Fl, Ind., Ed. C.B,C„ 4^: 
Brandts, For, PL, 349; Beddome, PI, Sylv,, t. 70; Gamble, Man. 
Timb., 279! DalM. & Gibs,, Bomb, PL, 159; Dymock, Mai. Med., W. 
Ind,, 544; Idsboa, U. PL Bomb., iOS, 167; JfuL Par esters III., 204; 
X,, 232, 

Habitat. — A tree, 30 to 60 feet Hieh, common in the Deccan Peninsulay 
and extending north to the Satpura Range. 

Resin. — The wood contains a resin which is extracted by the |4atives 
of Western India. For this purpose they use two earthen pots, the upper 
of which has a perforated bottom^ is fitted with a cover, ana is luted to the 
mouth of the lower pot. The wood in small pieces is placed in the upper 
pot, and the whole apparatus is heated with cowdune cakes. The resin 
drops from the wood mto the lower pot and is there collected. It is a thick 
fluid of the colour and consistence <A Stockholm tar {Dymock). 

Medicine.*— The rbsin is used as a remedy for scaly errupdons of the 
skin. Its properties seem to be similar to those of Pine Tar (Dymock). 

Food. — The young sbbd capsules are eaten as a vegetable (Lisboa). 

Stmctore of the Wood. — Sapwood larfi^e, ere^r ; heartwood brown anG 
very hard ; tough and elastic, close grained. Weight 471b per cubic foot. 

Domestic. >-?rhe wood is used for cabinet-work. 

Stillinsia Sebiferai Michaux., see Sapium sebiferum, Roxb, ; 

[ EuPHORBucB A ; Vol. VI., Ft. I, p. 472. 

STONES, BUILDING ; Ball.in Man. Geolo^ 

lof India, IIL, S3^- 
StoneSi Building. 

The subject of the occurrence of stones suitable for building has been 
treated of at various other parts of this work, see Gneiss, Vol. III., 517 ; 
Granite, Vol. IV., 176; Marble, Vol. V., 186.186 ; and Trap, Vol. VI., Ft. 
II. ; but it has been thought necessary to grive here a short collective article 
on the subject as a whole, in order to furnish details of the stones whk:h 
have been found in India best adapted for this purpose, the methods of 
working them pursued by the Natives, and the amount <^ stones of this 
class produced in India. 

References.— ilfaj^,:SMrma d* Its People, S^T, 7^5 ; Manual, Geology of 
India, Pt, III, (Ball, Scon, GeoL), 44^44^, 45^473, 53» 555 ; Baden 
Powell, Pb, Pr,, 36, 37 i Buchanan, Journey through Mysore and Canara, 
&c,. Vol, II., 44f ; Moore, Man,, Trichinopoly, 66 ; Bomb., Admin, Rep., 
t87t'72, 364, 365: 1672-73, 376 s Settlement Reports -.—Central Provinces, 
Chanda, to6; Nellore, para. 4; Nagpore, 276 of Suppl, / Gametteers: — 
Bombay, II., 38; V^ 22, 285; VI,, it, 200, 201, 24), 246, 2S4» ^ f 
VIII,, 9t, 92, 262; X., 3t I Panfdb, Delhi, i3o; Central Provinces, Sg ; 
Mysore & Coorg. II„ *3, Sat ; W. W. Hunter, Orissa II,. 36, App. II. / 
Tropical Agriculturist, July 1889, 6 ; Balfour, Cyclop, Ind., III., 



>^4^ 



Suitable Stones for builoino. 



The following account of the stones which have been found most suit- 
able for building purposes is an abstract of Mr. Ball's article on the same 
subject in the Manual of the Geology of India : — 

Gneiss and Granite.^ Most of the so<alled granite of India is a grani* 




are the most durable. In the alluvial tracts of Bengal ancient buildings of 
stone are of rare occurrence, but in Behar many temples are found in the 
construction of which eranite was employed. On the East Coast* again* 
from Midnapur throughout Orissa, the use of granite in the construcUon of 
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STONESt 
Building. 



temples seems to have been common, and in Ortssa Hindu temples and 
deities are very frequently made of g^anitiferous gneiss. In Madras, in 
the Ganjam district, on the Nilghiris and m Chingleput, granites have 
been extensively used in the construction of temples ; and in the last-men- 
tioned district there is a wonderful series o( temples which have been 
carved with an incredible amount of labour out of sohd bosses of ^anite in 
situ. In Mysore a variety of gneiss is obtained which can be split mto posts 
20 feet high, and these have been used for the support of telegraph wires. 
Some of the gneisses of Southern India are wonderfully susceptible of fine 
carving, an instance of which is the rings appended to the drooping corners 
of some pagoda buildings. These rings, the links of which are moxable, 
and the projecting corners, are carved out of single blocks of gneiss. It 
will thus be seen that the use of gneiss and granite in the construction of 
temples was very common throughout Southern India, biit except for 
purely local purposes. viV., the construction of bridges, etc., where, upon 
economkal grounds, the rock nearest to hand has been made use of, the 
varieties of these stones have not, on account of their hardness, commended 
themselves as buildifij^ materials to English engineers. There are through- 
out the country no English buildings of importance, in the construction 
of which these materials have been used except for rough work. 

Limestone and Marble.— A detailed account of the occurrence of 
stones of this class will be found in another portion of this work. It will 
be, therefore, sufficient to add here that the abundant supplies of Indian 
marble have been but little utilised for public buildings by the English 
in India, as it has been found cheaper either through the at present in- 
accessible position of the principal marble quarries, or the difficulty of ob- 
taining skilled labour at a low rate, to import Italian marble than to use 
the Indian article. It is extensively employed locally both in the building of 
temples and for internal decoration, but there is not much general demand 
for any of the Indian marbles. Limestones occur abundantly throughout 
India, and are in some places extensively used for building purposes. 
Thus in Guzerit a more or less calcareous rock, for which Dr. Garter 
proposed the name ** Milcolite," has a very wide distribution. Its greatest 
development is in the Gir hills, where it' rests on an arenaceous clay ; it is 
Largely made up of foraminifera, and is supposed to be of the pleiocene 
age. As a building stone it is admirably suited for some purposes, but is 
said to be incapable of sustaining great pressure. It is largely quarried 
about 13 miles from Porebunder, whence it is shipped to Bon^y. It has 
been freely utilized in the erection of many of the public buildings of that 
dty. The limestones near Simla have been utilized in the construction 
of most of the larger buildings of that town, such as Viceregal Lodge, the 
Town Hall, the Clubs, the (x)urt, etc., etc. 

Sandstones.^Seveval of the recognised formations in India, vi£,, the 
Vindhvan, Gondwana, Cretaceous and Tertiary, afford sandstones suitable 
for building, and some of them have, from very early periods, been largely 
used for this purpose. Thus the Vindhyan series have furnished the great 
monoliths or latst some of which are said to have been erected about 250 
years B.C., and which afford striking evidence of the size of the stones 
obtainable from the Vindhyan sandstones. The quarries at Dehri on the 
Son are the most eastern of all those which have been opened in the 
Vindhyan rocks. These are largely worked in connection with the Son 
irrigation and canal works. The stone is a compact, whitish sandstone, 
susceptible of artistic treatment, and very strong and durable. The next 
locality of importance where there are quarries, is Chunar, where the 
Ganges affords a ready means of transport for the building stones. 
Benares and other cities and towns of less importance have largely used 
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the Chunar sandstone, and even to Calcotta a certain quantity has been 
conveyed. The next quarries are those of Mirzapur, which, with those of 
Partabpur and Seorajpur, have supplied bothMirzapur and AUahabad with 
material for the construction of their buildings, both ancient and modem. 
Sandstones of this formation have also been extensivdy worked at Gwalior, 
in the construction of forts -and temples ; but perhaps the most important 
quarries in India are those in the Upper Bhaurers to the south of Bhnrt- 
pur at Fatipur Sikri and Rupas, whicn have furnished bmlding materials, 
since the commencement of the Christian era, to the dties of the ad]<Mning 
plains. Portions of the Taj at Agra, Aktor's palace at Fatipur Sikri, the 
Tamma Masjid at Delhi, and buildings generally in Agra, Delhi, and 
Muttra, have drawn upon these quarries for their materials. 

Among the sandstones, too, of the Gdndwana series, there are several 
varieties which are suited for building purposes, and which have already 
been made use of to a small extent. Thus those at Barakar have been 
quarried largely for local use in the construction of the Barakar bridge 
and for various purposes in connection with the East Indian Railway. 
A considerable portion of the new High Court in Calcutta is also built of 
this material, and as it is readily accessible at the terminus of the Barakar 
branch of the railway, this rock will probably be always more or less used 
for purposes for which brick is not suited. Some of the beds in the 
Jabalpur group yiekl a useful buildine material, and a very hard indurated 
variety, which occurs in the station itself, has been largely quarried lor 
local purposes, and is the stone of which the viaduct over the Narbada 
below Jabalpur was built. 

The sanastones of the eocene beds in the Himdlaya have, at Dagshai^ 
Kasauli, Subathu, and Dharmsala, furnished excellent building stones. 

Z^/enVtf.— This name has been applied to a group of tertiary rocks 
which are very widely spread throughout India. By the Natives they are 
largely Ubed for building purposes, since they are easily worked, harden 
on exposure, and some varieties are fairly durable. In the coastal dis* 
tricts many temples, some of considerable antiquity, have been built of 
this material and appear to have stood well. Recentiy, it has been much 
employed in Orissa in connection with irrigation operations, and has 
given engineers much satisfaction. Dr. Balfour gives the Arcade In- 
quisition at Goa, St. Mary's Church, Madras, and the old fortress at 
Malacca as examples of its use in the construction of buildinfip by Euro* 
peans. Where of poor quality laterite soon crumbles away when exposed 
to the influences of weather and moisture, but when wdl selected, continued 
exposure to atmospheric influences or wet, as in the case of tanks and 
bouries, only tends to improve the stone. Most of the religious edifices 
and tanks constructed of laterite show the lines and angles of the carving^s 
as sharply as though fresh from the builders' hands. 

5/a/«.— The great majority of the Indian slates arc so imperfectly 
fissile that even tolerably thin roofing slates cannot be produced from 
them, and in consequence of this they are not generally well adapted for 
sloping roofs. Even where locally an exceptional d^p'ee of fineness of 
texture and capability of sub-division is present, it cannot be counted on to 
extend through a large mass. Thick slates, which are not suitable for sk>p- 
ing roofs, may, however, be empbyed for flat roofs and for paving instead 
of tiles. In this way, owing to their strength, they may be used of a much 
larger size than it would be safe to empk>y tiles, and stretching from beam 
to beam they may actually cause a great economy in timbermg, and die 
concrete which is laid upon tiles might, where slate is used, be very con. 
siderably diminished! Another advantage of the use of large flag-like 
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elates would be that as the number of joints are diminished the chances of 
leakage are lessened, and so also the consequent cost of repairs. 

STONE-CUTTING AND POLISHU^G. 

From the very earliest periods the Natives of Hindustan have been 
notable workers m stone, and some of the structures raised by the ancient 
Hindus are conspicuous for the exquisite polish they have contrived to 
give to even the hardest rocks. Numerous quarries exist throi^hout India 
from which, as above mentioned, large supplies of good bui&inff stones 
are obtained. The methods of working these employed by the Natives, 
differ largely according to the hardness of the material. Where this is 
soft, as in the case of laterite, the soil is first removed and the rock smooth- 
ed on its surface. A space about 12 feet each way is next divided into 
slabs I foot souare, the grooves between them being cut with a light flat- 
pointed single-bladed pick. These slabs are raised successively by a tool 
something b^ween an adze and a mattock, a single stroke of which is in 
general sufficient to detach each slab from its bed. The blocks thus cut and 
raised are then put aside, the bed once more smoothed, and the operation 
resumed till the pit reaches a depth of 6 or 8 feet, when, as it is no longer 
convenient to remove the stones by hand or basket, a new pit is cut. 
Where the stone is harder, as in the case of granit^ it is split by means 
of wedges. Ajnumber of small square holes, i3>out i# inches in diameter, 
and 4 inches deep, are cut in the line where the stone is meant to split. 
When the rock or stone is very long or deep, these holes must be almost 
contiguous, but when the^surface to be split is small, they may be put at 
considerable distances. Blunt wedges of steel are then put into the holes 
and each is struck in its turn until the stone splits, which it does in almost 
a straififht line down to the bottom of the mass. These purely Nattre 
methods of stone-working have now* however, been almost whd[ly super- 
seded by the use of explosives, although they are still sometimes employed 
in rural districts for the stones used in building Native houses. 

For dressing stones, preparatory to polishing, the Natives of India 
use a small steel chisel ana an iron inallet The chisel in length is 
not more than 6 inches and tapers to a round point like a pencil. The 
iron mallet does not weigh more than a few pounds. Its heaid is fixed on 
at right angles to the handle, and has only one striking face which is 
formed into a tolerably deep hollow and lined with lead. The stone having 
been dressed with these instruments is next smoothed with water in the 
usual way and is then polished. This is accomplished in a very rude 
but efficient fashion. A block of granite of considerable size is rudely 
fashioned into a shape like the end of a rough pestle. The lower face of 
this is hollowed out mto a cavity and this is filled with a mass composed 
of pounded corundum stone mixed with melted lac. By means of two 
sticks or pieces of bamboo placed on each side of its neck and bound 
together ^ cords which are twisted and tightened by sticks the block is 
moved. The weight of the whole is such that two workmen can easily 
manage it. They sit themselves upon, or close to, the stone which they 
are to polish, ana by moving the block backwards and forwards between 
them the polish is imparted by means of the mass of corundum and lac, 

PRODUCTION OF BUILDING STONES. 

From the statement published by the Revenue and Ag^cultural De- 
partment of the Government of India, showing the Quantities and values 
of minerals produced in each British Province and Native State of India 
during the calendar year of 1889, it appears that a total of 146,959,054*07 
tons quarry stones, valued at (^54,84,644, was obtained during that period. 
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Of these 47,9669803 toiis,valued at Ri3,84»732, were granite} 9»5<^»i27 tons, 
valued at Ri5,35,247, were limestones^ 749>S5d ^"^ valued at R4^36,gt4, 
were laterite ; 559,83S'07, valued at R8»03,522, were sandstones ; 58,007 tons, 
valued at R 1,19,843, were slates ; 791,992 tons, valued at R4,5i,867, were 
trap; 1,031,251 tons, valued at R3,QO,i^4, were clays, and 296^82 tons, 
valued at R3,03/>35, were stones of other kinds. Bengal, with an outturn 
of I39f309>772 tons, valued at R 10,31,122, was the largest produdnc^ pro- 
vince ; next came Madras, with an outturn of 2,357,266 tons^ vafued at 
R6,96,625 ; Uien Bombay, with an outturn of i,394>075 tons, valued at 
R 10,22,552 ; then Rajputana, with an outturn of 1,054,161 tons, valued at 
R3>43t584, and then Mysore with an outturn of 442*544 tons, valued at 
R 8,10,429. The otherprovinces produced smaller aniounts. The quan- 
tities produced in the Central India States are not shown in the return. 

StoraZi see Uqiddambar orientaUs, Miller : Ham AMBLiDSiB.; Vol V., 78. 

STORKS. 

The family of Ciconida or Storksp comprisiiis: three genera, vU^ Gconia, 
Leptoptilos, and XentMrhyncbus, amtsms the adjutant birds a» well as the trae 
storks. Six species of CicoNiDiS are found in the Indian Pemnsula :— 

Storks ; Murray ^ Avifauna of Br. Ind.^ ILy 64^. 

I. Qeooiaalba, Belon ;7erdon. Birds Ind., IIL, 736. 
The White Stork. 
Vem.^Laf'lag, ujli, haii'lag-lagt Himd.; Dhdk, N.-W. P. | WaOume. 
konga, Tbl. 
Habitat.— Found all over Northern,^Central, and Eastern India. It is 
a cold weather visitant, and is not present all the year. 
3. C. leaoocqiliala, Gm. : J^rdon^ Birds Ind., III., 737* 
The White-necked Stork. 
Habitat— Pound, but with less frequency, all over India, British Burma, 
and Cevlon. 

3. C. n^B^ra, Linn.; ^erdon. Birds Ind., III., 735* 

The Black Stork; 
Habitat. — A winter visitant, found all over Northern, Central, and 
Eastern India. 

4. Lq»toptilo8 argala, Lath. / Jerdon^ Birds Ind.9 II I^ 730. 

The Adjutant. 
Wtm,-^Hargila, dusta^ Hind. ; Ckaniatirdhauk, Bbng. ; Garur, 
N.-W. P. I Pim-frala-hmgrn, Tbl. 
Habitat-^Found throughout the greater part of India, Burma, and the 
Malayan Peninsula, rare in the south of India, and absent in Malabar, 
where it is replaced by the next species. 
S L. Javaniciia, Horif. ,• Jtrdotiy Birds Ind., III., 732. 
The Lesser Adjutant. 
Vtm^-^CkinJarop chandana, ehandiari. Hind.; Madanchur, m^un-' 
Hki, Bbng.; Bang-gor, Pubnbah; Dodal-konga, dodal-gaiH-gadu, 
Tbl. 
Habitat. — Found in small numbers over nearly the whole of India, 
frequenting marshes, paddy-fields, and the edges of lakes and rivers. 
Common in Southern India. In distribution it extends over the Malayan 
Peninsula. 

Domeftic— The undertail covers of birds of this family, composed of 
long, lax, feathers, are known as marabon, and were formerly much 
esteemed as ornaments and for ladies' head-dresses. The down of the 
young adjutant bird is also made into ladies' boas and victorinesi See 
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Feathers, Vol. III., 321. The adiutants and true storks are all more or 
less foul feeders, and in the East do much service as scavengers. 
6. XeAorbnrnchiit asiaticiis. Lath. : Jerdon^ Birds Ind.^lIL^ 734.^ 
Thb Black-nbckbd Stork. 
Habitat.'— Found over the greater part of India, Burma^ and Ceylon, 
and distributed also to Malayana. 

Stramoniam, see Datura Stramonium, Linn. ; Solanacbjs ; Vol. III.* 40* 

STRANV-fiSIA, Lindl.: Gen. PL, /., 627. 

Stranvse^ glaucescenSi LindL ; Fl. Br. Ind.y II., 382 ; RosACEX. 
Sya.— Cratjbovs qlauca, WmU.i Pvrus Nussia, Ham.; Cotonbastbr 

AFnNis, Lindl. 
VtaL^Garmekalf s4nd, KuiiAON. 

Rtferencea.— f rami». For, Fl., ato; GamhU, Man Timb,, rf<K 
Habitat — A small, evergreen tree, of the Central HimiUaya, found 
from Kumdon to Nepdl at altitudes between 3,000 and 7*500 feet, and in 
the Khdsia hills between 4,000 and 5,000 feet. 

Stmctore of the Wood.— Light-coloured when fresh cut, turning 
reddish-brown on exposure, fine and even-grained ; annual rings marked 
by a thin line. Weight 48ft per cubic foot. 

STREBLUSi Loun/ Gen. PL, III., ssg. 

[Urttcacba. 
Streblus asper, Fl. Br. Ind^ V., 489; Wight, Ic, t. ig6i ; 

Syn.— -Trophis aspera* RtU. ; Bpicarpurus oribntalis, Bl, / E. asprr, 
Sieud. 

Vem. — Siord, karchanua, r4sa, daheyd, HiNO. t Skeora, syd&rd, Bbno. ; 
Sek^ra, Patna ; Hara saijung, KoL. ; &iAra, Santa L | Sahudtu Uriya ; 
Ungnai, Maqh ; Karasni, GoND ; Sihora, risa, N.-W. P. ; Jindi, dakya, 
Pst; Karvati, karera, karaoli, karchanna, r4sa. Bomb.; Karera, 
hharaoU, poi. Mar.; Praydm, palpirai, Tau,i Bariniki, Sari venka, 
SarrmnkLpakki, Trl.; MiUi,punje, Kan.; Op^nai, Burm.; Geta-netul, 
Sing. ; Sdkhotdka, Sans. 

Referencea. — Roxb., Fl.Ind,,Bd. C B.C.. f 14 f Brandts, For. Ft., 410 f 
KufM. For. Ft. Burm., //., 464, 46$ / Beddome.Fvr. Man., 22t, t. 36, f. t / 
CambUfMan, Timb., 326: Trimen, Sys: Cat. Cey. PL, 83 ; Dala. df Gibs., 
Bomb. Fl., 240 : Reft. A Campbell, Rept. Bcon. Pi., Chutia Nagpur, No. 
€4if ; Sir W. klliat, Fl. AndMr., 24; Sir W. Jones, Treai. PI. hid., V., 
1S2 ; Rheede, Hort. Mai., L, t. 48; Irvine, Mai. Med. Patna, 95 / U. C. 
DuH, Mai. Med. Hind., 316; Birdwood, Bomb. Prod., 600 1 Atkinson. 
Him. Dist. {X., N.-W. P. Gas.), 3f7f75n U»fvl PL Bomb. {XXV., 
Bomb. Gam.), 127 ; Rept. Agri. Dept. & Exper. Farms, Madras {1882^), 
' » " , Strettel, New Sources of Revenue for India, 8, 



to ; {J883-84), iO, 46, 47 . , ^ , ,, 

81; GoMetteers i^Bombay, XIII., 2$ ; XV., 7^ i N.-W. P., IV., Ixxvii. : 
Ind. Forester, III., 20$ ; X., 32$. 



Habitat«~A rigid shrub or enarled tree, found in the drier parts o^ 
India, from Rohilkhand eastward, and southward to Travancore, Penancr, 
and the Andaman Islands. It is distributed to the Malay IslandL 
Cochin China, China, and Siam. 

Reaiu.— A white resin is exuded by the tree {Kurs). 

Medidse. — The milky juicb has astringent and antiseptic qualities, and 
is applied to sore heels and chapped hands. The bark in decoction is 
given in fevers, dysentery, and diarrhoBa(i4f **«*(>«; Revd. A Campbell). 

Special Opinions.— 4 "The roots are used as an application to 
unhealthy ulcers and sinuses. It is said to be an antidote to snake poison" 
{Civil Surgeon J. H. Thornien, B.A , M.B.f Monghyr). "The powder 
of the dry root in 5 to 10 grain doses is used with go^ effect in dysentery 
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in certain parts of East Bengal " {Assistant Surgeon Nobin Chunder 
Duit, Durbhunga), "Juice is used externally to remove glandular 
swellings" {Surgeon Anund Chunder Mukerfi, Noakhally), 

Structure ofthe Wood. ~ White, moderately hard, devoid of heart wood, 
tou|^h, and elastic There are no annual rings. Weight about ;$& per 
cubic foot. 

Domestic and Sacred.— In Southern India the timber is sometimes 
used for cart wheels and furnishes excellent fuel. 'The tree is good for 
hedges, and coppices well. The twigs are used as toothbrushes, and 
the rough lbavbs to polish wood and ivory. In 188^ some experiments 
were made at the Madras Experimental Farms with reference to the 
value as milk-coagulating substances of various kinds of vegetable 
rennet, and it was found that the milky juice of this plant produced 
rapid coagulation of milk and a very firm curd from which a crude cheese 
was made. In 18S4. these experiments were continued, and it was 
found that it yidded better results than did the berries of Witliania 
coagnhina (^.v.). ** To 5 oltocks of milk (drawn at 6-15 a.m.), heated to 
the boiling point and cooled, 25 grains of WHbania coas[iilan8 seed, pow* 
dered, was added. To another 5 ollocks dried prayam juice was added. 
To another the fresh juice of ^2 prayam leaves. The coagulants were all 
added at 10-15 a.m. The milk treated with the fresh prayam juice was 
well curdled at 13-45 'M., whereas that to which the Witbank coagn- 
lans seed had been added was only viscid, and that to which the dry 
prayam juice had been added showed no material change even at 1-30 
p.Afr., and by that time the coagulation of the milk to which the fresh 
prayam juice had been added was complete. Dry prayam juic^ in fact, 
caused no coagulation. The rnilk treated with it was not fully curdled 
till next morning, and this was probably due to natural fermentation. 

** To 4i ollocks of raw milk tne juice of 16 prayam leaves was added at 
10 A.M., and to another \\ ollocks five drops of rennet Qxtract. Both 
the samples of milk were curdled at 12*30 p.m. It was not ascertained 
which ofthe two had coagulated most quickl^r. Three ounces of cheese 
were obtained from each lot of milk," but this it was found impossible to 
preserve through the ripenings process even with the aid of boro glyceride. 
The cheese was not marketable, and special means would have to he adopt- 
ed in a climate like that of Southern India to preserve it until it had 
ripened {R$p. Exper. Farms, Madras). {Conf. with Withaaiay VoL VI., Pt. 
IV., 269, also Rennet, Vol. VI., Pu I.»427.) 

In Southern India, in April and May, the twigs of this tree are stuck in 
and around the thatched roofs of houses to ward oCE lightning. 

Strjga, Zour.; Fl. Sr. Ind. IV., 2g8 ; Scrophularinkx* 

A genus of parasitic plants. They often do much harm to crops in 
India. See Saccharam (Sugar), paragraph on Diseases, Vol. K/., Pt. II., 
186 ; as also Sorghom vnlgare, paragraph on Diseases.— (flil., Diet. Boon. 

Prod.) 

STROBILANTHES, Slume.; Gen. PU /A ro86. 

[ ACAimiACXJB. 

Strobilanthes auriculatiis, ^ees/ Fl. Br. Ind., IV., 4^3; 

Syn.— S. AMPLBCTBffS, Nees; Rubllia auriculata. Wall. 
Vera,^ Gadthkalha, harnapakor, Santali. 

RtitxtikC^.^Beddome, Ic, PI. Ind. Or,, t. 2T0 ; Rev. A. CampML Bctm. 
Prod.,Ch%Uia Nagpur, Nos. 8140, 8iS0; Gawetteer, N.-W. P., X., 3rs ; 
Ind. Forester^ XIV., I53. 
Habitat.— A shruD, a to 6 feet high, common in Central India, from 
Jubbulpore to Chutia Nagpur, at altitudes between 1,000 and 4,000 feet* 
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Modidoa.— The pounded lbavbs are rubbed on the body during the 
cold stage o£ intermittent fever. 

Strobilanthes CiliatUSi Nees.; 17. Br. Ind., IV.^ 4jg. 

Syn.— RusLLiA CILIATA9 WtUk; Goldfussia Zenkbriana, Wight, Ic, 

t, 1S17 {n$ «o/ of Nees. 
VtOL^Kdrvi, kara, BoiiB. 

Rtitnac^.^Bmidame, Ic. PL Ind. Or., i. 21 i / DymociL Mai. Med. W. 
Ind., 591 ; CoMetteer, Bombay XV., 440 ; Ind. Forester, XIV., is8. 
Habitat.— A very common, erect, shrub, found in the South Deccan 
Peninsula. It occurs on the Ghdts up to 4,000 feet \ on the Nilghiris 
and at Mangalore. 

Medidne.— The plant has a strong aromatic odour, and is much used 
in domestic medicine by the country-people of the regions where it occurs. 
The BARK, with an equal proportion 6i that of Calophyllmn inophjllnm, 
is applied as a fomentation m tenesmus. The juicb of the bark, with an 
e()uallquantity of that of Bdipta alba» boiled down to one-half and mixed 
with old sesamum oil, a few pepper-corns and ginger, is heated and used 
as an external application in parotitis, and equal quantities of the juice of 
the flowers and 01 those of Randia diometomm are smeared over bruises 
iPywioch). 

Domestic. — ^The stbms are much used like those of the bamboo in the 
construction of mud walls and fences (Dymock). 

S. flaccidifolius, Mes; Fl. Br. Ind., IV^ 468. 
The RdM or Assam Indigo plant. 

9ya.*S. PLAOCIDUS, ifafflf ; KUBLLIA INDIGOFBBA, G^iff.; R. INDIOO- 

TICA, Fortune; Goldfussia Cusia, Nees. 
Vera. ^Sim,rdmpdt, ramSat, Assam ; Khuma, kkum, Manipub; Kkom, 
horn, Phakial ; Saprjo, Anoam i Naoa t Ckimohu, Lhota Naga ; Ton- 
ham, ton kham, rom gas, Khampti ; Mai-gyee, mati'kyee, Bubm . 
Refereiices.~Z>C., PrMf., JIT/., 194,- Gamble, Man. Timb., aSof Mason, 
Burma & Its Peoj^le, 5'0, 795, • Watt, Col. Bxhib. Cat,, II., S9» ^; 
Darrah, Note on Cotton in Assam, 29: Trotter, Report on Manipur Byes; 
R^orton Raw Prod. Col. & Ind. Bxhib., t886. No. i48i ; Strettell, 
The Ficus Blasticus in Burma Prefer, iSi ; Mann. Rep. on Assam 
Forest Admin. (1S76-77), '35 ; Agri^-nortu Soc.:^Ind., Jour., II., 249; 
III., 232 ; VI., 40, 68, 69. 142 ; Pro.. 2 : IX., 51 / X., Sel. 18 / XI., t5S, 
Sel., 4j (New Series), VIl7, 36 f / Ind. Forester, XIV., is3, 394 f Bal- 
four, Cyclop. Ind,, III., ^$2; Smith, Diet, Econ. PI., 353' 
Habitat.— A shrub, found m North and East Beneal, Assam, and 
Manipur, and distributed to Northern Burma and SouSiern China. It 
is often cultivated, and usually occurs on the lower hills of these regions, 
at altitudes l>etween 1,000 and 4^000 feet. 

Dye.— The account of the film dye of Assam, given by Or. Watt in 
the Calcutta Exhibition Catalogue, may be here reproducea :~ 

*' Both Mann and Kurz speak of a plant yielding a blue dye, the for- 
mer in Assam and the latter in the Kar^n country, under the name of S. 
f la ccidw s. This is probably a mistake for S. flacddlfoliiis, Nees. This 
exceedingly valuable dye was first made known by QrifTith, who met 
with it durin|[ one • of his Assam explorations. It is pretty generally 
cultivated by the Wll tribes of the eastern frontier, and extends into North- 
Western China. The plant was called Rnellia indigotica by Balfour, as 
he explains, in the absence of any better name. It grows freely on the 
plains of Manipur in a climate not very different from that of many parts 
of Bengal, Behar, or the North- West Provinces, and might be extensively 
cultivated in Assam. It does not require the flooding, which is necessary 
for the early firrowth of the Bengal indigo plant, and is therefore not ex- 
posed to the danger of having iU colour extracted during an exception- 
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ally rainy season. In fact, in many respects, it possesses properties emi- 
nently suited for a profitable indigo crop, and in China at least the dye 
is pronounced finer than that obtained n'om any other plant. It is pro- 
pagated freely by cuttings, yields prunings twice or three times a year, 
and is perennial. It would give little or no anxiety to the planter, and 
if not sufficiently remunerative to take the place of the Bengal indigo 
plant, it seems natural to expect that the two plants might, with ^eat 
advantage, be cultivated togetner. The rum would flourish on the higher 
dry lands in the plantation, and yield its crof) probably in the cold and 
the hot season, wnile the ordinar]^ indieo mieht be srrown tn the low 
flooded lands and occupy the attention orthe planter durinfi^ the rest of 
the year. At present an indigo factory is idle tor more than half the year, 
but with Strobilanthes flacdduolius this need not be so. 

"In Manipur the kkAma is largely cultivated, and the dye is extracted 
for home use ; nearly every owner of a farm cultivates a small plot of it 
and prepares his own dye. The twigs, about a foot long, are twice or 
three times a year plucked and deposited in large earthen pots filled with 
water. In these primitive vats the)^ are left for. the recjuired time, and 
when ready the decoction of a greenish colour is poured into another pot 
and violently shaken or stirred by a few twigs. A little lime is generally 
added, and when the transformation of green into blue indigo has been 
effected, the liquid is poured into a small earthen vessel and boiled down, 
more and more beine added until from the evaporation of the water the 
vessel is filled with the dye-stuff. A little lime is placed in the mouth of 
the vessel, which is thereafter placed in the sun to complete the drying of 
the dye. In this form it is stored for family use or sold in the market. 

They use the dye in combination with turmeric to produce shades of 
ereen; with lime and turmeric, browns and almost reds; with lime alone, 
deep blue black; with safflower, purple; and so on as in the ordinary 
combinations." 

The method of dyeing with rum pursued in Manipur has been subse- 
quently to the above fully described by Mr. Darrah as follows :— 

" Put as large a quantity of leaves of the khfim plant into a pot as it will 
hotd, and then fill it with water and let stand until the leaves become 
partially decomposed ; then wring out the leaves gently in the pot, and 
throw them away ; next put a chtitak or two of shell-lime into the pot, 
and let stand for 24 hours ; this lime has the effect of precipitating all 
the organic matter in the water to the bottom of the pot apparently ; then 
pour off the water gently and scrape out the sediment; this sediment is 
khumbang. In from 10 to 12 quarts of water mix one seer of khumbang^ 
and let stand for two or three hours ; then mix 8 chittaks of shell-lime 
in the pot and let stand for 34 hours ; then add a pint and a half of 
heihung * water ; stir up the mixture thoroughly, and let stand for 94 
hours ; then add 2 quarts of water that uncooked rice has been washed 
in, stir up thoroughly, and let stand for another 34 hours ; now add 3 
tolas of shell-lime and 2 quarts of ootee water (a lye prepared from plan* 
tain or other ashes); mix thoroughly and again let stand for 2± hours, when 
the dye ought to be ready for use. If it is not, then more of some of the 
above ingredients will have to be added to it, but only experience teaches 
what particular ingredients are not in sufficient quantity in the dye. 
Wash the cloth to be dyed perfectly clean and steep thoroughly in the 
vessel containing the dye; squeezing and pressing it about tor 8 or 10 
minutes; then wring out and wash with soap and water [if soap is not 

* Heibung water, prepared by soaking \ seer of the fruit of Gardnia pediui« 
cnlata cut in slices in a pint of water for 22-34 hoars. 
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at hand, rice water (i .*., water that uncooked rice has been washed in) to 
be used ; this ought to be stale, that is, two or three days old]. If it is 
found that the cloth has not taken the dye well, repeat the above process 
and hang out to dry in the sun." 

The Kfidmpii process, as described by Mr. Darrah, is somewhat similar 
to the above :— 

" The tops of the plants are cut twice a year, in May and October 
tied into bundles and immersed in a large earthen vessel containing water, 
where they are left to steep about three days in May and about six days in 
October. Then the v^etable matter is taken out and thrown away, and 
the liouidy after being thoroughly stirrpd up by means of khaloi (a jug- 
shapea wooden basket in which fish are put when caught), is allows to 
settle for the night. In the morning the liquid at the top is poured of! 
and the sediment put aside in an earthen vessel for use as required. In 
this state the dye (now called ndm-ham from nimswater and kam^, 
rum) can be retained for six months or so without deterioration. When 
required for use a solution of ashes in water {khdrpani) is added in equal 
quantities to the ndm-ham, and into this is put a small (quantity of a mix- 
ture composed of almost equal parts of the following m^edients : — (i) 
the juice of a small esculent plant called ^ya hnrnkhia; (2) juice expressed 
from the bark of the hhaUghila tree ; (3) a fluid obtained by squeezing a 
number of amruli (Cricnla trifenestrata) worms into pulp. The solution 
thus prepared is exposed to the sun, and the shade of the dye is tested 
from time to time by dipping in the finger nail, alterations oeing made 
in the Quantity of the ingredients accordincf to the depth of the colour 
requirea. When the right shade is obtained the thread or cloth is steeped 
in the liquid for half an hour, and then exposed to the sun. The oftener 
is it steeped and dried, the darker is the blue produced: To fix the colour, 
the dyed material is placed over a fire in a closed basket till quite hot. 
It is then allowed to cool and finally exposed to the sun. This method 
of fixing the colour is only adopted m the case of cloths highly valued by 
the JoSmptisJ' 

''Shades of green and black also are produced by the use of other 
ingredients. Thus to produce a green shade, Major Trotter {Report 
ou Manipur Dyes) says that the Manipuris dip a doth which has been 
recently dyed blue by the process above described, in a solution, which is 
prepared by soaking, in as much water as it will absorb, a seer of fresh 
turmeric root cut and pounded, and squeezing out the juice. The cloth 
is then washed clean in fresh water, wrung out and steeped thoroughly in 
a pint of heihung water, again wrung out and dried in the shade. In 
Assam the leaves of Vigiia Catimng, Endl. (see Vol VI., Pt. IV.), are em- 
ployed along with nim to give gfreen shades to cotton cloths. 

** For shades of black " an earthen pot is half filled with the leaves of 
the rdm plant and filled up with water. When the leaves are well soak- 
ed, the pot is put on the fire. Before the mixture comes up to the boiling 
point the leaves are thrown out and a fresh supply of equal quantity <n 
leaves is put into it and warmed. Then the water is taken out of the pot 
and poured into a wooden vessel. The leaves also are taken off, and pe- 
fore the water becomes cool, cotton threads which have previously for three 
or four days been kept in water with rum plants are well soaked into it 
and dryied. Under this process the threads become black. In order to 
make the colour fast, ash water is mixed with the warm r4m water " 
(Watt. Cat. Ind. Exhih. Rep.). 

Strobilanthes Simonsii, T. Anders.; Fl. Br. Ind., IV., 447. 

Ratttact^^Kure, For. Fl. Br. Burm,, II., 244. 
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Habitat.— A shrub found in Assam, Maitaban» and Tenasserim. 
Structure of the Wood— White, rather light, very soft but close-grained, 
of a fine silky fibre. 

STROPHANTHUS, DC; Gen. PL, IL, 714. 

A genus of Apocynaceous plants, coinprising at>out eighteen spedes, 
natives of Tropical Asia ana Africa. The members of this group are 
small trees or shrubs, or are sometimes climbers. At least five species are 
indigenous to the tropical regions of India, Burma, or the adjacent Malayan 
Penmsula. Several of them are very handsome plants and well worthy 
of cultivation, but the chief interest in the genus centres in the fact that an 
active principle separated from a closely allied African species, is one of 
the chitt ingredients of the arrow poisons of some African tribes, and has 
lately been discovered to be a most valuable remedy in fatty degeneration 
of tWe heart and other forms of cardiac disease. This active principle, 
which has received the name of Sirophanthin, occurs most abundantly in 
the seeds and is easily separated from a watery solution of the akoMic 
extract by aMadng repeatedly with ether to remove die fat and cokraring 
matter, and Uien evaporating ttie water solution at a low temperature. 

No experiments appear to have as yet been made to see whether Stro* 
phanihin exists in any of the Indian species. 

STRYCHNOS, Linn.; Gen. P/., 7/., 797- 
StrychnOS COlubrinai Linn,: Fl. Br. Ind., IV, y 87 / L06ANIACRJE. 

Syn. — S. BICIRRHOSA,*£«5cA.; S. MINOR, Blum§. 

Vera. — KuckUa lata. Hind. & Benq.; iiddira^kaniram. Mal (S.P.)| 
Goagarulakei, Bomb.; Kdjar^wel, Mar.; Ndga-musadi, kousu kandira, 
tansu-paum, Tel. 
References.— ^a«6., Fl. Ind., Ed. CB.C, 194; ThwaUes, Bn. CeyL PI, 
»t f Dais, 6t Gibs.. Bomb. in.» 155 : Sir W, EUiot, PI. Andkr., too g 
Pkeede, Hort. Mal., VII., i. $ ; Pharm. Ind., tJS ; Ainslie, Mai. Jnd., 
II., 202; 0*Shaughne»y, Beng. Dispens., 442 ; Moodeeu SJUrif, St^. 
Pharm. Ind., 284; Dymock, Mai. 3M. w7lnd.,2nd Bd.,S^ikf Year- 
Book Pkarm,, i88o, 2492 Drury, U. PI. Ind., 406; Uuftd PL Bomb. 
(XXV,. Bomb. Gam.), 267, 2T5; Unschoten, Voyage io East Indies {Ed. 
Bumell, TieU dt Yule), II., 104; Agn.'Norit. Soc. Ind., Jaur., 
VI., t3. 
Habitat— A scandent plant of the Western Deccan Peninsula, fre- 
quently met with from the Konkan to Cochin. 

Medicine.— Linschoten, in his Voyage io the Easi Indies, describes it 
under the name of "Snake-wood," arid says that in Ceylon the root, 
bruised in water and wine, is "very good and well proved against all burn- 
ing fevers,*' and " against all poison and sickness, as the coUick, wormes, 
and all filthie humours and coldness in the body, and specially against the 
sdnginp of snakes whereof it hath the name.^* He then goes on to state 
that this is the root which the moi^oose eats when biUen in its encounters 
with snakes {see Ophiorrhiza Mnngoe {Vol. V., 488) and SUimolfia terpen, 
tina (Vol. VI. Pi. T,398). 

In India, the wood is much used among the Hindus as a tonic in dys« 
pepsia and malarious affections. Its claims as an antiperiodk: have been 
examined by Dr. Bardonis van Berkolow (SrtV. ejT For. Chir. Rev., April 
1867, 527), who reports favourably of its action in quartan and tertian 
fevers, and considers that from ite cheapness it mi^t be advantaj^eously 
used as a febrifuge. It contains strychnia in considerable quantities, and 
must, therefore, be employed very cautiously ( Waring, Pharm. Ind,). 

It is commonly supposed to be the Arbor tignkoliMai of Ritmphhis, 
who says that a preparation from its root was, in Amboina, a. common 
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The Nnz-vomka or Kucliila Tree. (W. R, Clark ) 
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domestic remedy for quartan fevers, and that in Batavia an arrack flavoured 
with it was drunk daily by many persons as a prophylactic against malarial 
affections. It was used by the Sinhalese ot his time as an anthelmintic, 
and was considered by them one of the most excellent of all specifics for 
the bites of poisonous reptiles* 

Strychnos IgUatiiy Bergius. 

Syik^IONATIA All ARA, £llf». 

By an error the younger Lin n«U8, confusmsr two plants, formed the genus 
Ignatia, hence die synonym {WaH, Col. Exkih, Cat.). 

Vcm.— (The seeds**) Pipiia (a oorraption of the Spanish term, PtpUa), 
Hind., Bbho., & BoifB.| Kayap^ankottai^ Taii. 

Re fe ren ce! *— iPC. Prodr..IX.y 19 £ BefUUy & Trimefh Med. PI., t, 

tjgj Pkarm. Ina,, 146; FlMcHrer & Hanbuty, Pharmacographia, ^i 

IrvineyMat. Mid, Patna, 84 ; S. Aryun, Bomb. Dru^s, 8g ; Dymoci^a 



Med. W. Ind., s^sV Bidin PoweU, Ph. Pr., 
Prod., S5> 



if 
/ hirdwood. Bomb, 



Habitat. — ** A large, climbing shrub, growing in Bohol, Samar, and 
Cebu, islands of the Bisaya group of the Phillipines, and, according to 
Lourefro. in Cochin China where it has been ir ^' 



Lourefro. 

graphia). 



introduced" (Pharmaco" 



ledidiie.— The seeds are met with in Indian bazars, and are de- 
scribed by Native phydcians as alexipharmic and a useful remedy in 
cholera; they also give them in doses of from 1 to 2 grains in asthma, 
dropsv, rheumatism, and piles. The bean contains about 1*5 per cent, of 
Strychnine and '5 per cent, of brucine. 

S. Nux-TOmicay Linn.; Fl. Br. Ind., IV., go ; Wight, A., /. 43^ 
Th» Nyx-voMiCA ot Strtchnins Trss. 

SkiL—S. LUCiDA, WaU, partly j S. colubrina, Wight (non other authors). 

ytttk.^KuchU, katra, nirmal, ckilbinge, baiUwa, Hind.; KuchUd, thai- 
hesur, Bbng.) Nftrmali, Nbpal ; KannUrak-kuru^ kariram, teitamperel 
marum^ Mal <S.P.); Kuchla, kerrtu Aorro. Uriya; KuchU, C.P. ; 
KuchU, OuDHc KwkUa, kub'ul'jardd, kdgphala^ kt^jra, Pb.; Kajra, 
karOfjkar^tckura, Bomb.; Kdtra, kara,Jhar katckura, MAR.: Kuckld, 
Guz.; Yttti, ^etti-maram, etttk-kottai, Tam.: Mushti, musidt, indupu, 
Tel.; Kasaraka, hrfarra, khasca, kasaragadde. muskH, Kan.; Kha' 
boung, BuRM.; Goda kad^a, goda'kadura'oita, kanchura. Sing.; Kypi^ 
lu, kuiaka, viskamdtkH, Sans.; iBoragi, kkanok^'koUa, Arab.; FMm' 
mdki, igaraki, PbRS. 



Refereocee.— il.ZP.C., Prodr,, IX., 75/ Boxb., Fl.Ind., Ed. C.B.C., /« 

>:Bn ■* ~ - .- 

802 J Sir W. BUiot. PI, Andkr., tao; Rkeede, Hort, Mal„ /., t. 37 / Pkarm 



r», *-«/r». •Jiw. %M«,., 00*^ fj^w'andis. For. Fl^ S'f/ Bura, For. «». 
7., 166, 167 zBeddome, Fl, Sylv,, t. 2^; Gamble, Man. Timb.. 



'94 f Voigt, Hort, Sub, Col., S30 

Burm,, II., 166, 167 iBeddome, Fl, Sylv,, t.2J3, 

269; DoIm, & Gibs,/Bomb. Fl,, iSS; Mason. Burma dt Its People, 489, 



Ind„ 143 ; British Pkarm., 280, 386 ; Fliick. & Hanb,. Pharmacog,, 428; 
U. S. Diepens,, tsth Ed., 575$ '4^5 i Fleming, Med. PI. & Drugs (Asia- 
tie Reaer., XI,), 178: AinsUe, Mai. Ind., I., 318 ; CShaughnessy.Befig. 
Dispens,. 436 1 Irvine, Mat. Med. Paina,47, '15! Moodeen Sher(jr, 
St^. Pkarm. Ind., 284; U. C. Dutt, Mat, Med: Hind,, 198, i99» 3o6, 



, _.^,_. ,__ , »yw, 'yy, vw, 

324 i X, L, De, Indig, Drugs Ind,, n3 ; Murray, PI. 6r D>rMrt$ Sind, 
" t.6t Trim,, Med. pf,. III,, 178 ; Dymoek, Mat. MedTw. Ind., 
i S26, 532; Year-Book Pharm., §874, 9' f '875, tSjr 
i88i, 23 f Trans. Med, & Phy, Soc. Bomb. {New Series), JV,, 



9rfi875,i3it8p,223; 
85, t52f 



XII.. 174! Birdwood, Bomb. Prod., 55, 168 ; Baden Powell, Pb. Pr., 360 ; 
Usrftd PI. Bomb, XXV,, Bomb. Gom^, toi, 166, 26f7 f McCann. Dyes 6f 
Tans,Beng., §37/ Wardle, Dye Report, 44! ««»»• Madras Adm., I., 
3^4! Nicholson, Man. Coimbaiore, 6; Boswell, Man., Nellore, pp, t20; 
Moore, Man., Trichinopoly, 80 fAptin, Report on Shan States {1887- 
88) ; Gribble, Man. Cuddapah Dtst., 200 ; Settlement Reports :^Central 
Provinces, Upper Godavery, 38; Raepore, 76; Mundlah, 80: Bundara, 
20 1 Chanda, App, VI,; GoBeiteers t^Bomhay, XV., 76 ; XVI,, 323; N,- 
W,P,, IV,,lxxtv.; Mnore & Coorg,, III,, 17 ! Hunter, Orissa, II„ 
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5(^/^.7.) i2i;{Ai>p.IV.)/ 159 {App. IV.)i iS2UApp. VI.). AgH,. 
HorH. Soc. :—Ind„ Trans,, VI., 121, 124; VII, (Pro.), 120 : ^our.. 
IX. {Sel.), 41 : New Series, V., 7S / Ind. Forester, 



IX. {Sel.), 41 : New Series, V.^ 75 ; Ind. Forester, I., 114^ 
IV., 292; VIII., 29, 416; Jt., 3t, S4I: XII., t88i (xtcii) 
Balfour, Cyclop. Ind., III., 740 ! Smith, Be, Diet,, 290, 



XI v^*, 199': 

Habitat.-^ A tree which attains a height of 40 feet ; found throufirhout 
Tropical India up to an altitude of 4,000 feet. It is rare in Bengal, but 
common in Madras and Tenasserim. 

Dje.— The sbbds yield a dye, which is used, in Balasore, for producing 
lightish brown shades on cotton doth. Boiled with proto-suJphate of iron 
and lime they g^ve darker shades of brown (McCann), VVardle (Dye 
Report) says that they give lightish drab shades on silk, but are not well 
adapted for wool, on which only a very faint colour can be obtained. 

OIL -An empyreumatic oil, prepared from the fresh sbbds, is used 
medicinally by Kative practitioners. 

Medicine.— Nux-vomica does not appear to have been used in early 
Sanskrit medicine, although it is quite possible that some part of the tree 
may have been used by the aboriginal tribes of India from a very early 
date, since we find the wood used now as a common tonic over very exten* 
sive tracts of country. In the more recent Sanskrit compilations we find it 
mentioned under its vernacular name Kuchila {Duii). Among the Hindu 
practitioners of the present day, the sbbds are, in various combinations, 
used as a medicine for dyspepsia and diseases of the nervous system. 
On the Malabar coast the root is given in snake-bite, and in Bombay 
the WOOD is a popular remedy, like that of S. colnbrina, in the dyspepsia 
of vegetarians. In the Konkan small doses of the seeds are given in 
colic combined with aromatics, and the juicb of the fresh wood (obtained 
by applying heat to the middle of a straight stick to both ends of which 
a small pot has been tied, is given in doses of a few drops in cholera and 
acute dysentery (Dymock). The oil from the fresh scKpds is used as an 
external application in chronic rheumatism. *' Nux-vomica seeds produce 
a sort of intoxication, for which they are habituallv taken by some 
Natives as an aphrodisiac. Those who do so gradually become so far 
accustomed to this poison that they often come to take one seed daily which 
is cut into small pieces and chewed with a packet of betel leaf ( U. C, DuH),. 
The Muhammadans' knowledge of the uses of Nux-vomica seems to 
have been derived from the Hmdus, as Makhzan-el-Adwiya concludes 
his description of the drug by saying that much information will be found 
about the drug in Hindu works. He recommends great cautk>n in its us^ 
but says it is a valuable medicine in palsy, relaxation of the muscle and 
tendons, debility and chronic rheumatism {Dymock), 

In European medicine it was first known about the middle of the ^x* 
teenth century when Valerius Oordus who wrote in Germany gave a very 
accurate description of the appearance of the seeds, but for, at any rate, a 
century later it was not used in medicine, since Parkinson (1640) remarks 
that its chief use was for poisoning cats, dogs, crows and ravens, and it 
was not till the beginning of the present century that its value as a nervine 
tonic was recogni^d by Euroj^ean practitioners. An extract and a tinc- 
ture are now, however, officinal in all the principal European Phar- 
macopoeias as well as preparations from the alkaloid strychnine, which is 
extracted from the seeds. These (^reparations are largely used in various 
nervous disorders, as nervine tonics and stimulants, in bronchitis, em- 
physema, and phthisis as respiratory stimulants, and in chronic constipa- 
tion from atony of the bowels to increase the peristaltic action of the 
intestine. 

Collection.— The seeds are collected either tocher with the fhiit 
or from the ground, where they have been thrown by birds while eating the 
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pulp. They are then washed to free them from fragments of pulp> dried 
and exported to Europe. 

Characters.— As met with in the baziirs of India or in European 
medicine they are rounded, | to i inch in diameter, about i inch thick, flat- 
tish or concavo-convex, rounded at the margin. They are marked on 
one side by a central scar whence a projecting line passes to the margin, 
where it ends in a slight prominence. Extemaflv they are of an ash grey 
colour, glistening with short satiny hairs, internally horny, somewhat trans- 
lucent. They have no odour, but an extremely bitter taste. 

Composition.— Nux-vomica seeds contain two alkaloids, '2 to '5 per 
cent, of strychnine and • 12 to i per cent, of brucine, united with an acid, 
strychnic or egasuric acid. The characters of these alkaloids will be found 
so fully described in every work on Materia Medica that it is needless to 
repeat them here. These substances seem to exist not only in the seeds but 
in the wood and root, and the leaves of parasitic plants even, j^owing on 
the tree, seem to acquire its poisonous properties and to contam the same 
alkaloids* 

Special Opinions. — § "In muscular and chronic rheumatism a 
paste made by rubbing the seeds of Nux-vomica, dry ginger, and the 
horn of the antelope on a stone is used with benefit ; the paste made by 
rubbing the seeds of Nux-vomica only is also used in rat-bites" (Surgeon 
Major A. S. G. j^ayakar^ Muskat). *' Useful in treatment of tobacco 
amaurosis, in paralysis following on exhausting diseases, such as diph- 
thena and gastric catarrh. It is antagonistic to calabar-bean and 
markedly so to chloral " (Surereon-Major E. G. Russell, Superintendent, 
Asylums^ Calcutta). "The leaves, when applied as poultice, promote 
h^thy actk>n in sloughine wounds or ulcers, more specially m those 
cases when maggots have formed. It arrests any further formation of 
them, and those m the deeper parts perish immediately when the poultice 
is applied. The root-bark is ground up into a fine paste with lime-juice, 
and made into pills which are said to be effectual in cholera" {Surgeon" 
Major D. R. Thomson, M,D,, CLE., Madras). " I have found strychnine 
very useful in malarious fevers of a low tjrpe *' {Surgeon'Major H. F. 
HaeUttf Ootacamund), *• Valuable nervine tonic, useful in intermittent 
fevers, enlargement of sjpleen, &c., also in impotence " (Assistant Sur- 
geon Sn C. Bhuttacharjji, Chanda, Central Provinces). "The bark, ground 
with lemon juice and aromatics, such as ginger and made into pilts, 
&c.y checks cnolera " (V. Ummegudien^ Mettapolian, Madras), "Used 
in paralysis and impotence" {Assistant Surgeon Nehal Sing, Saharun" 
fore). " A good nervine tonic, obtainable in all bazirs and much used 
in dispensary practice " {Surgeon G, Price, Shahabad). " The prepara- 
tions of the Su^hnos Nux-vomica are highly prized by the Natives on 
account of their efficacy in many cases of impotency. Strychnine is a 
valuable drug in the bronchitis of the debilitated. Its action as an ex- 
pectorant apoears to be considerable" (Surgeon S. H. Browne, M.D., 
Hoshangabad, Central Provinces). 

Food.— Although the pulp of the pruit also contains strychnine 
(Hanbury), yet it appears to be eaten voraciously by birds, and Birawood 
(Bombay Products) says i "The fruit is commonly eaten in the Koncans 
for the sake of the pulp enclosing its deadly seeds." Several African 
travdlers also state that tne pulp c? the fruit of a variet)^ of the Nux- 
Tomica is eaten by many native tribes in that country, is of a pleasant 
juicy nature, and has a sweet, acidulous taste. 

Stroctur e of the Wood.— Brownish«grey ; hard, dose-gained, splits and 
warps in seasoning. It is said not to be attacked by white ants. Weight 
from 52 to 63ft per cubic foot 
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, — The 8BBDS are used by the hill tribes of the Nilghiris as a 
fish poison. They are also employed by Native distiHers^ who aometiaiee 
add a small quantity of them to arrack so as ta render it more intoxi* 
eating. In consequence of the large importations to Europe Ear over what 
can possibly be consumed for medicinal purposes* it was thought that 
they were sometimes used by brewers to give a bitter taste to ales. This 
is said to have been> disproved* but it is still unknown to what use the 
bulk of the imports to European countries are put. 

In Burma the wood is used for making carts and agricultural imple- 
ments and for fancy cabinet work. 

Trade.--*' Large quantities of Nux-vomica are exported from India. 
The annual exports from Bombay amount to about 4>ooo cwt* all shipped 
to the United Kingdom. Madras and Cochin export still larger quantities, 
and Calcutta rather less. Value Ra per maund of 37^ cwt. Bomb.iy 
Nux-vomica is preferred by the manufacturers of strychnia, as it yields 
the largest quantity of the alkaloid" {Dymoeh. Mat. M^d. Wn Ind.). 

Strychnos potat<mim. Zinn,/.; FU Br. Ind., IV^^go; Wight, 
Thk Clearing Nut Trkk. [ Jll^ II., /. /i6, 

Sjm. — S Tbttankotta, ^#/jr. 

Vtnu-^NiimtaH, nelmal, nemal, Hind.i NirmalU BxNO.; Kuckla, 
Santali Titrdu^arala, tetiawi^arel, Mal (S.P.); Kotaku, Uriya; 
knwi, Cp.i UsiumH, GoND; Nirmali, Pb.; CkU-Hnj (-flic nuts), 
Dbccan ; Nhrmali, gajrah. Boif B. | Niwali, ckUHng (—the nuts), Mak. ; 
Teian-kotiai, UtHan, UUd, Taii . i Induga, kaiakami, indHpa,fuda^ 
chiUa ekeitu, indupu, cktHu, Tkl.i CkUu^ Kan.; K am o n r e ki , Mo- 
houng^iU'kyte, Burm. ; Inginit SiNQ. | Kdktka, ambu^asdda. Sans. 
References.— il. D.C., Predr., IX., tst Roxh,, Fl. Ind., Ed, CB.C. to4 ! 
Voigt, Hart. Suh. Cal., s3o ; Brandis, For. Fl.,3!7j Kupb, For.Fl> 
Burm., II., t6f ; Beddomt^ For. Man.^ i63; GambU, Man, Timb., 968; 
DalM. ef Gibs., Bomb. Fl,, rS6; Mason, Burma ^ Its ^eobU, ^g?, S02 ; 
Sir W. BlUot, Fl. Andhr., 38, fo, 88 / Pkarm. Ind., 146: U, S Dispens., 
iSth Ed., ¥75$ ; Iteming, Mid. PI. dr Drugs {Asiatic Reser., XI. ), tjS ; 
O'Shaughnessy, Brng. Dispens., 443; Irwne, Mat. Mod- Patna, 75 ; 
«^-j---r-r.^- Aj^'i^ .^. u^^ — oL^jjr c^x pUmrm. Ind., 23$, 

, Arjun, Cat. 

Dymock, Mat. 

32,533; Yeaf'Book Phttrm., M880, 249 ; Btrd- 

/ Badin PowoU, Ph. Pr., 36o fDrury, U. PI. 




36, 34$ ; Baden PowoU, Pb. , 

Ind. 408; Useful PI. Bomb. {XXV., Bomb. Qam.), lOf, 166. 252; Ordi- 
nances of Manu, Sect, VI ,para. 67 ; BosmeU, Man^, Nflhre, 96, t^; 
Moore^ Man,, Trichinopolv, 80 ; Butter, fopog. States of Oudh & Sui- 
tanpore, 43 ; Settlement Reports f^Centraf Provinces. Ckqnda, App. vL; 
Upper Godavery, 38; Hunter, Orissa, II., t8t, App, VI. ; Ga»etteers .— 
Bombay, XV., 76; Central Provinces, $03; Ind. Feresten-f-III., 2o3, 
238;X.,3iS;XlV.,i99. 
Habitat.— A small tree plentiful in the Deccan, Central and South 
India, and Burma. 

Medi€iiie.*Medicinally the SBsne are chiefly used by Hindu practi* 
tioners in eye diseases : they are rubbed up with honey and. a little camphor 
and the mixture applied to the eyes in cases of too copious lachrymation. 
Rubbed up with water and rocic salt, they are applied to ehemoses m the 
conjunctiva. They enter also into the composition of several complex 
applications for corneal ulcer {U. C. Duit). In Muhammadan works of 
medicine it is considered a cold and dry remedy, useful in dysentery, and 
as an external application in colic, and to the eyes for the purpose of 
strengthening the ^esight, his also given in irritatkm of the urinanr 
organs and gonorrho^ {Baden Powell). In Southern India, Alnslto 
says that the fruit in its mature state is regarded by the Tamil doctors as 
an emetic when given as a powder in doses of about h^df a teaqpoonful. 
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With reference to this use the late^ Moodeen SherifF, in his unfinished 
Materia Midioa of Southern India, says tfaH. the seeds have no such 
property, but that the pulp is an excellent eipetic' and a ^ood. sofaalitute 
for Ipecacuanha in the treatment of dysentery and bronchitis. In Euro- 
pean practice this drug is not used^ but it has a secondary place in 
the Indian Pharmacopoeia, where it is mentioned, on the authority of 
Kirkpatrick, as a remedy for diabetes. No details are available as to 
its chemical composition. 

Spbcial Opinions. — § " In long standing and chronic diarrhoea 
which resists all treatment one-half or a full s^, rubbed up into a fine 
paste with some butter-milk and given internally for one week, is c^ectual " 
XSurgeon'Major D. R. Thomson, MJD., CLE., Madras). "The powder 
of the seed is internally given in milk for gonorrhoea" {V. Ummegudien 
Metiapolian, Madras). " The seed rubbed in a little water iias the pro- 
perty of throwing down all suspended impurities from muddy water as a 
precipitate '* {Assistant Surgeon S. C« Bhattacharji, Chanda, Central Prov 
tncet^. " From experiments made some years ago I came to the con- 
clusion that the construction of the nut to be clearly vegetable albumen, 
and that this, when rubbed down with water, acted mechanically as a 
precipitant of suspended matter in water" {Surgeon-General W. R. 
Cornish, F.R.CS., C.I.E.^ Madras). 

Food.— The pulp of the pruit, which is black, one-seeded, and of the 
size of a cherry, is eaten by the Natives. When young it is made into a 
preserve by the people of Southern India (Ainslie). 

Strnctme or the Wood.— White when fresh cut, turning yellowish 
grey on exposure, hard, close-grained, seasons well. It has no heartwood 
or annual rings. Weight ^jfb per cubic foot. 

Domestic.— The wood is used for buildings, carts, and aericultural im- 
plements. The ripe seeds are employed by the Natives of India, and, before 
filters were in use, by Europeans also, for clearing muddy water. The cut 
seeds are rubbed on the inside of a rough earthen vessel in which the water is 
kept, so that the expressed juice mixes with the fluid. On allowing the water 
to stand, most of the impurities subside and the water becomes quite drink- 
able. Dr. Pareira suggests that this property depends upon the albumen 
and casein which they contain. If the seeds be sliced and digested in 
water, they yield a thick mudlas^nous liquid which, when boiled, yields a 
coagulum (albumen), and by subsequent additipn of acetic acid it jfumishes 
a further coagulum casein {Pharm. Ind.), 

SttUK^on, see Adpenser huso, Unn. : Pisces ; Vol I., 83. 
STYRAX, Linn.; Gen. PL, II., 66g. 

Styraz Benzoin, Z>ryfl«</; Fl. Br. Ind„ III., s^g / Stykacem. 
The Benzoin Tree. 

Vttn.— The vernacular names all apply to the resin and not to the tree itself- 
Lu6anj4d, lobani ^, hussi, Hind.j Luhdn, 4d, Bbno. ; Ubdn, Pb. | 
Vd,Ubam'fd, Dbccan ; Lubdn, iW, Bomb. : Loban, Guz. j SkJmhird- 
nt, Tam. i Kamiman, Malay. ; Loban, lobanjd^i, Arab. ; Hussi4dban, 
hussi^'jawi, duri-kaskkak arisa, kalanfrAra, kamkam, Pbrs. 
Rd[mnceB.'j Poxb., jn, Ind., Ed. C.B.CJiS : Vai^, Hon. Sub. Col., 
347 / GanUfle, Man. Ttmh., 258: Mason, Burma ^ /-- »— » «' --^ • 
Pharm. Ind., i32 ; Pluck. & Hanb., Pkarmacog , 4l d 

PL & Drugs {Asiatic Reser., XI.), 188: Aif^lUTh 3- 

Irvtne,^ Mai. Med. Patna, sg ,- Moodeen Skfrif, Supp 5 '. 

S. Arjun, Cat. Bomb. Drugs, 82; Murray, Pjf J 

/^ / Bent. & Trim., Med. PI., 111. t^g s DvLck, A T 

2nd Ed,, 4S$-4S7 ! Year-Book Pharm., iS^i 83, tgi ns 
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Med, & Pky, Sdc, Bomb, {New Series), 12, 174 ; Birdwood, Bomb, Prod., 
SO: Baden Powell, Pb, Pr., 3S9, 412 / Linsehoten, Voyage to East Indies 
{Ed, Bumell, Tiele, GT Yule), II,, 96,9s } Balfour, Cyclop. Ind,, III. 
i48 / Smith, Bcon^fDict., 47, 

Habitat— A small tree of the Malayan Archipelago. 

Resin. — It yields the true B§rizoin or Gum Benjamin of commerce. 
Two kinds of Benzoin are met with in the market known by the names of 
Siam and Sumatra Benjamin. The following account of this important 
resin is an abstract of what is contained in FlUckiger Sc Hanbury's Phar* 
macograPhia /— 

MsTQOD OF CoLLECTiOM.^The trecs, which are of qvRck growth, are 
raised from seeds and are grown on the edges of fields. When they are 
six or seven years old and nave trunks 6 to 8 inches in diameter, they are 
judged capable of yielding the resin, and incisions are then made in the 
stems from which exudes a thick whitish resinous juice. This soon 
hardens by exposure to the air and is then carefully scraped ofi with a 
knife. The tree continues to yield at the rate of about 3ft per annum for 
ten or twelve years, at the end of which time it is cut down. 

Characters.— Siam Benjamin imported in cubic biocks» which take 
their shape from the cases in which the resin is packed while still soft. It 
consists most fre<}uently of a compact mass of rich, amber-brown, trans* 
lucent resin, contaming a number of white tears of the size of an almond. 
Occasionally the resin predominates, and the white tears are almost want* 
irig. In some cases the tears of white resin are very small, and the whole 
mass has the appearance of reddish-brown granite. The most esteemed 
sort consists entirely of flattened tears or drops loosely ac^glutinated into 
a mass. There is always a certain amount of admixture ofpieces of wood, 
bark, and other accidental impurities. The white tears when broken 
display a stratified structure, with layers of greater or less transHicency, 
ana by keeping, they become brown and transparent on the surface. 
Siam Benzoin is very brittle. It easily softens in the mouth and may be 
kneaded with the teeth like mastich. It has a delicate balsamic vanrUa* 
like fragrance, but very little taste. When heated it evolves a more power- 
ful fragrance togethta-'with the fumes of benzoic acid ; its fusing (M>int is 
75°C* The Sumatra drug is imported in cubic blocks like the preceding, 
but differs from that in its generalljr greyer tint. When of good quality the 
mass contains numerous tears set in translucent greyish-brown resin mix- 
ed with bits of wood and bark. The tears may, however, be wanting, and, 
as a rule, the amount of the impurities is greater than in the Siam resin 
In odour the Sumatran drug is weaker and less agreeable, and generally 
commands a much lower price. The greyish portion melts at 95^, the tears 
at 85*»C. 

Chemical Composition. — Benzoin consists mainly of amorphous 
resins perfectly soluble in alcohol and potash, having slightly acid proper- 
ties and differing in their behaviour to solvents. Subjected to dry distil- 
lation benzoin affords as its chief product benzoic acid which exists to the 
extent of from 14 to 18 per cent, ready formed in the drug. The benzoic 
acid may be readily extracted by the aid of an alkali, and the amorphous 
resins are then Icit. About one-third of those will be found soluble in 
ether; the prevailing portion dissolves in alcohol, and a small portion re- 
mains undisolved (Fluckieer fsf Hanbury, Pharmacographia, 407)^ 

Medicine.-- Benzoin ooes not appear to have been known to the early 
inhabitants of India, nor to the Greeks and Romans. It is used by the 
Hindus and Muhammadans of the present day as an internal remedy in 
phthisis and asthma, and Muhammadan physicians recommend the inha1a« 
tion of its fumes in diseases of this class. In Bengal it is given as an 
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aphrodisiac in doses of from grs. v to xx. In European medicine Benzoin 
and its preparations are used externally as disinfectants and stimulants ; in- 
ternally Benzoin and Benzoic acid enter the blood in the form of Bensoate 
of sodium, and there, as well as in the kidneys, the acid is partly converted 
into hippuric acid. They are thus valuable m inflammation of the bladder 
with alkalinity of the secretions and phosphatic deposits in the urine, as 
they acidulate the urine and stimulate and disinfect the mucous surfaces 
of the bladder. 

Domestic and Sacred.— It is burnt as an incense by the Buddhists and 
Hindus in their worship, and in Europe by the Roman Catholics and mem- 
bers of the Greek Church. On account of its disinfectant properties, the 
smoke it g^ves out is sometimes employed in the East to drive away mos- 
quitos and sand-flies. 

Trade. — ^The total imports of Gum Benjamin into Indian ports during 
the official year 1889-90 amounted to 12498 cwt., valued at R4,oo,322. 
All of this, with the exception of one cwt., came from the Straits Settle- 
ments. The largest amount imported was by Bombay (7,921 cwt.)^ Mad- 
ras imported 4,1^0 cwt., Bengal 384 cwt., and Burma $3 cwt. During the 
period under review, 1,125 cwt., valued at R37.477, was again export^, of 
which over 1,000 cwt. went from Bombay. The larc^est importing country 
from India was Arabia, which took 400 cwt., the united Kingdom, the 
East Coast of Africa, and Aden took, respectively, 117, 109, and 103 cwt., 
and smaller quantities were sent to other European and Asiatic countries. 

Styrax Hookeri» Clarke; Fl. Br. Ind., III., s^9* 

Syn.— Styrax sp.. Gamble, DarjUing Usi, $4. 
Vtm,'^ Ckamokmng, Lbpcha. 
Reference.— FFa«, Col. Exhib. Cai., VIL, 238. 
Habitat.— A small tree, frequently met with in Sikkim and Bhutin at 
altitudes between 6,000 and 7,000 feet. 

Structure of the Wood.— White, close-grained, moderately hard. 

S, offidnalei Linn. 

Tmt True Storax T&ss; 
Vera. — SUajU, Bbng. ; Boe, usturak, Bomb. 5 Usturak, Arab. 
References.— {;ama/<r, Man. Timb., 253; Pluck. 6r ffanb., Pkarmacog, 

776 ; Birdvood, Bomb. Prod., $1 ; Irvine, MaU Med Patna, 107 ; 

Aveen Akbary, Gladwin* s Trans., /., ^ ; Agri.'Horti, Soc. Ind., Trans . 

111., 41, 

Habitat.— A native of the Levant, Asia Minor, and Syria. 

Reeiii. — This was a solid resin somewhat resembling benzoin> which 
was held in great estimation from the time of Dioscorides and Pliny down 
to the close of last century. In most localities, the tree which yielded it 
has been reduced by ruthless lopping to a mere bush, the young stems of 
which yidd not a trace of exuaation, and thus true Storax has almost en- 
tirely aisappeared. 

Medicine.— In the East Storax was given internally as a stimulant 
in doses of from \ to 10 grs. 

S. serrulatum, RoxL ; Fl. Ind., III., j<9«?. 

Syn.— S. PORTBRtANUM, Wall. ; S. floribundOm, Griff. 
VtnL-^KMm'jameva,BEHQ. ; CAoivu?, Lbpcha. 

References.— ^ara., PI. Ind., Bd. C.BX., 375; Kur», Por. PI. Br. Burm., 
II., 142 ; Agri.-Horti. Soc. Ind., Jour., VI„ 47. 

Habitat.— A tree, or more often shrub, frequently met with in Eastern 
India, from Nep^l to Pegu, at altitudes between 3/)oo and 7,000 feet. 
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Resin.— It yields a resin somewhat like Gum Benjamin, but of inferior 
quality. 

Structure of the Wood*-^ Whitish, rather soft, but not liable to warp or 
split. 

Sacred. — The wood is used by the Bhutias for prayer poles. 

SUiEDAf Forsk. ; Gen. PL, III., 66. 

Stueda fruticosai Forsk. ; Fl. Br. Ind., v., I J : Chemopodiacea. 
Syn.-— Salsola fruticosa, Linn, ; S. indica» Wall, / S. Lana, Edgew. 
Vem* — L&naki choH Idni, usak lani, khar-kkusa^ khaskhasa, phesak Une, 
haggi Una, ddna, Bamdi, Pb. ; ZiiHeh, Pushtu ; Sharag, Afo* ; Uskuk 
lam, SiND ; Morasa, Mar. 
Referencea.— Z>C., Prodr., XIII., 2 : Boiss, Fl. Orieni., IV., 9^9; Stewart, 
Pb. PL, 180; AUckisoH, Cat. Pb. & Sind PI., 126; Kept. PI. Coll, 
Afglu Del. Com., 102 ; Graham, Cat. Bomb. PI., tjo ; Murray, PL 6f 
Drugs, Sind, 104 ; Baden Powell, Pb. Pr., J72 ; Gaaetteer, Parfjdb, 
Munaffargarh, 2tj. 
Habitat.— A sub-erect» perennial plant, common on the plains of North- 
Western India from Delhi throughout the Panjdb to the Indus, and dis- 
tributed westward to the Atlantic, and in Africa and America. 

Medidtie. — The plant id subject to have woolly excrescences on the tips 
of the BRAKCHBS, which are mixed with an empyreumatic oil and used as 
an application to the sores on the backs of camels {Murray). The offi- 
cinal kaskasa of the baziirs appears to be the dried lbavbs of this plant, 
and from the Pushtu name these would appear in the Peshawar Vallev to 
be mashed when fresh and applied as a poultice to the eyes for ophthal- 
mia (Stewart). 

Fodder. — It is eaten by camels. 

Domestic. — In Sind crude soda (Sajjukhar) is prepared from this 
plant, together with species of Salsola and Chen<^iodium ; that prepared 
from this plant alone is considered inferior in quality {Murray). 

S, maritimai Dumort.; Fl. Br. Ind., v., M4. 

Syn.— S. NUDiFLORA, ilfog. '; Chbnopodium MARittMUM, lAnn. ; Chbno- 

PODINA MARITINA, Moq. ; SaLSOLA SALSA, Jacq. / S. INDICA, WiUd. ; 
S. NUDI FLORA, Wall. ; S. SATIVA, Wight. 

Venu—LanL Pb. j Kharri lani, Sind ; Lana, Mar. ; Yella kiray, Tam. ; 

Ha kura, TEL. 
References.— Z>C., Prodr., XIII., it., tS5 / Boiss., Fl. Orient., IV.. 94^ I 
Roxb., FL Ind., Ed. C.B.C., 26r .- Graham, Cat. Bomb. PL, 170 ; Sir W. 
Elliot, Fl. Andhr., 70; Irvine, Mat Med. Patna, 47 ; Murray, PL & 
Drugs, Sind, 104 ; Ind. Forester, III., 238. 
Habitat— An erect, perennial, shrubby plant, found on the Upper 
Gangetic plains, the sea coasts of Bengal, Bombay, the Deccan, and Cey- 
lon, and distributed to Siam, Europe, North Africa, North and West 
Asia, and North America. 

Food.— The green leaves are universally eaten by Natives wherever 
the plant occurs. It is considered a very wholesome vegetable, and during 
famine tirties an essential article of food, among the poor {R&xhmrgki. 

Domestic— This species also is incinerated to produce an impure car- 
bonate of soda. 

S. nudiflorai Mog. / Fl. Br. Ind., V., 14; Wight, Ic, /. i';96. 

Syn. — S. iNDtcA, Moq. ; Salsola nudi flora, Willd. ; S. fruticosa. 

Wall.; S. EL ATA, Wight ; Chbnopodium frostratum, Roxb. 
Vem.— C?w<i, Uriva Khari4dni, SiND ; Morasa, Bomb.; Kiray, Tam.j 

Rdva kada, reyi kdda, Tel. 
References.— ^o;r5.4 FL Ind., Ed. C.B.C., 261 ; Thwailes, En. CeyL PL, 

246 ; Tritnen, Sys. Cat. Cey. PL, 72 / Dahf. &,Gibs., Bomb., Pi., ti3; 
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Aitchison, OU, Pb. & Sind Pf., iS6 ; Graham, Cat. Bomb, PL, affo ; 
Sir W, Elliot, FL Audhr., 163, 164 ; Phartn, Jnd,, i83, 323; Irvine, 
Mat, Med, Patna, 47 ; Dymock, Mat, Med. W. Ind., 2nd Ed., 6S4 i 
Useful PI. Bomb. {XX k^.. Bomb. Gau.), 203 / Ga»etteers -.-^Bombay, 
v., 28 ; Orissa, II., 178, App. VI. / Agri.-Horti. Soc. Ind., New 
Series VII., Pro. {1883), 124 ; Ind. Forester, III., 238; XII., App., 20. 

HaUtat. — An abundant shrub on the sea-coasts of India. 
Food. — The ereen leaves are eaten by the Natives. 
Domestic. — This species also is used as a source of sajji, 
Sugary see Sacchamm offidnanmi. Vol. VI., Pt II.> pet seq. 

SULPHATES. 

All the Sulphates which are of any economic imjK>rtance will be found 
treated of under their respective bases or commercial names. Thus^ for 
example. Sulphate of Aluminia, see Alum, Vol. I., 201 ; Sulphate of Cop- 
per, see Cnpnim, Vol. II., 6+9 j Sulphate of Iron, see Iroii, Vol. IV., 523 ; 
Sulphate of Lime,see Gypsum, Vol. IV., 195 ; and MaQures, Vol, V*| 175 > 
and for Sulphates of PoUsh and Soda^ see Barilla, Vo). I.» 304; SuM^ 
Vol. VI., Pt. I, 400. 

SULPHUR, Ball in Man. Geol. of Ind,, III., 755. 

Elementary Sulphur occurs as^ a mineral, chieBy in the upper mioce^ 
deposits and in the Flotz, associated, in general, with grypsumj massiye limestone, 
and marl. In India, as io other parts of the world, the principal natural sources 
of the mineral are either deposits formed in connection with hot springs^ or 
deposits which have originated from active or extinct volcaaoet. Native Sul* 
phur may occur either in the massive or crystalline condition. In the latter 
case the crystals are acute octohedra QC secondaries to thi^ form ao^ belong to 
the trianetric system. 

In combination with several mntals, sulphur forms sulphides or sulphurates 
which, by atmospheric influence alone, may, to a small extent, become decom- 
posed and form deposits of sulphur. By artificial treatment of these ores, a 
considerable proportion of the Buphur of commerce is prepared. 

Sulphur. 



ShMr),ganahaia-ka'phula (— sublimed sulphur). Mar. ; Blerang, Mal. ; 
'an, UURM. ; Gandkaka, Sans.; Kdbrit, Arab.; Gangird, Pbrs. 
References. — Mason, Burma & Its People, S73» 73f / Pharm. Ind., 292 / 
Fleming, Med, PI, & Drugs {Asiatic Reser,, XI,), 199; Ainslte, 
Mat, Ind., /., du, 412, 635 ; O' Shaugknes^, Seng, Dtspem*, 61 ; 
Irvine, Mat. Med. Patna, 32 ; Meaical Topog,, Ajmtr, i3i: Moodeen 
Sheriff, Supp. Pharm, Ind., 23$ y U, C. Dutt, Mat. Med. Hindus, 26 ; 
Sakharam Arjun, Cat. Bomb. Drugs, IS9 / Trans, Med. Gt Phys. 
Soc. Bombay {New Series), XII., 174; Manual Geology of India, 
Pt. IV. {Mineralogy), 7; Baden Powell, Pb, Pr., 18-^, S7, 96, tog; 
Atkinson, Him, Dist. {X,, N.-W.-P. Com.), 293 f RoyU, Prod. Ret., 383; 
Davies, Trade and Resources, N.- W. Boundary, India, ml., 60 ; Buchanan- 
Hamilton, Account of the Kingdom of Nepal, 78 ; Man. Madrae Adm., 
II., 33; Bombay, Adm. Rep. (1872-73), 366; Settlement Report, 
Panjdb, Kohat, 32 ; Gametteers : — Panj'db, Rawed Pindi, 11 f Gurgaon, 
I4'i6 ; Indian Agri., Feb, 20, 1886 ; Bncydop. Brit,, XXII., 634 ; 
Baifour, Cyclop. Ind., III. ^' 

SOURCES. 

The following account of the sources of Sulphur in Ixtdia is aa abstract 
of that given by Ball io the Manual of the Geology a f India :^ 

BengaL— Barren Island, a volcano in the Bay of Beii£^al,is 4he only 
source known to exist in this province, and the quantity cf Sulphur ^there 
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is so limited that it is not likely ever to become an article of commerce. 
Both in and near the crater of the central one, and at a point 350 feet lower 
down, where a recent lava stream has broken out, crusts varying from 2 or 
3 to 6 or 8 inches or even a foot in thickness were found» but the total 
amount was estimated not to exceed a few dozen tons, and there is reason 
to believe that the deposition of the mineral has taken place very slowly 
during the last quarter of a century at least. 

Madnii.— In the Godaveri district between the two mouths of the river 
of that na^me* Dr. Heyne examined a deposit of Sulphur, the results appa» 
rently of the decomposition of sulphate of lime. The Sulphur was collect* 
ed on the dried-up margin of a tidal creek, but since no information as to 
whether it was ever obtained in quantities sufficient to render it of commer- 
cial importance, it probably was not so. A sulphurous earth from the 
same district, and perhaps the same substance as described by Dr. 
Heyne, was auite recently examined by Dr. McNally, Chemical Examiner, 
who reportea that the earth contained 28*32 per cent, of a free sulphur 
whidi was easily extracted. The commercial importance of the discovery 
must, however, depend on the extent of the deposit and the local supply of 
fuel, and on these points no information is available. 

Bombay, — In 1843, a deposit of sulphur was discovered in the Ghtxri 
creek near Karachi, which, on analysis, was found to contain 60 per cent, 
of the mineral, but was only of trifling extent and therefore valueless 
commercially. 

Pai^^ab.— In the Kohat and Bannu districts Sulphur occurs in several 
localities, and was worked during the sovereignty ot the Sikhs. The sul* 
phur used to be extracted by roasting the loose earth, and in the Gunjully 
Hills near Kohat it is reported that as much as 1,000 tons used to be 
annually manufactured. The deposition of sulphur is evidently still in 
progress as the whole place emit sulphurous fumes, and native sulphur 
occurs on the sides of small cracks in the shales. Although on the spots 
where the former workings are situated, the best part of the deposit may 
have been exhausted, it is probable that it extends beneath the ndghbour* 
ing debris. 

Kashmir. — Sulphur mines belonging to the Maharaja of Kashmfr are 
worked in a valley in Rupshu at an elevation of 14,^00 feet. They were 
' visited by Qeneral Ounningham and Mr. Mallet, who describe them as 
vertical holes, about 8 feet deep, from the bottom of which the rock (a 
quartz schist in the lamina of which the sulphur occurs) is excavated later- 
ally, and the mines are then deserted for new sides. The outturn is said 
to be from 500 to 600 maunds per annum, but the process of manufacture 
is rude and wasteful in the extreme. 

North-West Provtaces.— Unimportant deposits of sulphur have been 
described in the Kumaon and Garhwdl districts. 

Kepal.— Sulphur is known to exist in Nepil and was at onetime worked* 
but are said to have been now abandoned, as owing to want of skill it 
could not be dqne with profit. 

Ui^>er Burma.— Sulphur is said to exist in unlimited quantity in the Shan 
States. The ore is called " a hard metallatic pyrites, but not iron pyrites,'* 
The method of ^xtractipn is said to be by means of a simple retort con- 
sisting of two gharas, one of which is placed on the fire and the other 
inverted over it so as to catch the fumes. A total of 28,000 viss of sulphur 
is the annual outturn of these workinj^s. 

Baluchistan and Afghaoistaiu^Sulphur occurs in several localities 
in these countries, and in considerable Quantities. ^ It is worked in a rude 
fashion, but a considerable amount of sulphur is said to be obtained. 
The mines at Sunni in Cutchi and in Qurmsael and Balkh usee) |p 
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supply Kandahar with the ^ Sulphur required for the manufacture of 
gunpowder, but no information seems available as to whether this is still 
the tase. 

Medidae.— Four varieties of Stilphur nre mentioned by Sanskrit 
authors, vif., red, yellow, white, and black. The yellow variety is called 
dmld-sar, because of its resemblance to the translucent ripe fruits of the 
limalaki (Phyllanthus Emblki). Fat internal use this is preferrtd, and 
isetven in combination with mercury. The white variety is said to be 
inferior to the yellow, and is enriployed as an extef nal application in skin 
diseases. In Hindu medicine, Sulphur, purified by being dissolved in an 
Iron ladle smeared with butter, and then washed in milk, is given internally 
to increase the bile, act as a laxative and purgative and as an alterative 
in skin diseases, rheuihatism, consumption, and enlarged spleen. Externally 
it is used in various combinations as a remedy in most skin diseases. 
Thus :— Rubbed up With an impufe carbonate of potash and mustard oil it 
is applied in pityriasis and psoriasis, and an oil composed of equal pro- 
portions of sesamum oil, madder, mvfabolans, lac, turmeric, orpiment, 
realgar and sulphur mixed and exposed in the sun is said to be a specific 
in eczema and scabies (£^. C. butt). Hindu and Muhammadan physicians 
empk>y it extensively as at) application for itch and other cutat^eous disorders, 
and direct it to be taken in cases of leprosy, venereal diseases, and chronic 
contractions of the limbs (Ainslie). 

Sulphur was a therapeutic agent well known to, and much used by, the 
Ancients. It was spoken of by Hippocrates under the name of 0eiov 
and was prescribed by him and his followers in asthma and cutaneous 
complaints. Oelsus says of it " It matures and removes pus, cleans 
wounds, and purifies the bod^.'* In modem works on therapeutics, 
Sulphur is described as alterative and diaphoretic in small, and mildly 
aperient in larger, doses* It Is valuable in scabies and some other cutane- 
ous diseases both as an external and an internal remed v* By itself it has 
probably no local action, but is partially converted by tne acids of the skin 
into sulphuretted hydrogen and sulphides which are energetic substances. 
Its internal action in £ul probability is similar ; it is not the Sulphur but 
its hvdrogen compound which possesses the therapeutical properties. 

pomestic—By far the greatest proportion of the sulphur obtained in 
India is used in the manufacture of gunpowder. Smaller quantities are 
employed to make sulphuric acid. 

Trade.— In the "Statement showing the quantity of minerals produced 
In each British Province and Native State during the calendar year 1889, ^' 
published by the Revenue and Agricultural Department, 29 cwt. of sul- 
phur valued at R200, are shown to have been obtained in the Panjdb. 
Other provinces are not shown to hdve produced the mineral. 

The import trade in Sulphur is pretty considerable, 28,167 cwt. valued 
at R 147,426, having been brought into the country during the official year 
1880-90. The great proportion ot this (i5>^ cwt.) was brought from 
the United Kingdom, 7,057 cwt. came from France, 4,396 cwt. from Italy, 
and 750 cwt. from Abyssinia. Bombay took the largest share in the import 
trade, vi»., (13,398 cwt.) 11, §86 cwt. was taken by Benfi|;al, 2,513 cwt. by 
Madras, and smaller quantities by Burma and Sind. During the same 
period 99 cwt of sulphur was re-exported from India to foreign countries. 
The fluctuations both in the import and export trades are insigniBcant. 

Sumbuli see Femla Sumbnl, Hook./.} Umbbllipbrjb; Vol. III., 339. 

Sumach, see Cesalpinla coriaria, Wtlld.; Leouminosjb; Vol. II., 6; and 
[ Rhus coriaria, Linn. : Anacaroiacb/b ; Vol. VL, Part I., 496. 
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SWERTIA, Linn. ; Gen. PL, II., 8i6. 

Swertia affiniSi Clarke ; Fl, Br. Ind., IV., 126 ; Gentianaceje. 
Syn.— Ophblia blkgams^ ^ts^f^i, /<?.. t. tsst 

Wighi, m., II.. in, i. f57, ins.fi^. 3b. 
Reference*— Ftfflfr- Aw* Pkarm., 1875$ «^. 
Habitat.— An annual herb of the Deccan Peninsula, occurring at alti- 
tudes between 2,000 and 4,000 feet. 

Medicine.— An infusion of this plant is employed locally as a substi- 
tute for the true ckiretta (Swartia CUiata, q.v.)* 

S. alata^ RoyU, m. Br. Ind., IV., I2S^ 

Syn.— Ophelia alata, Griseb, / Agathotbs alata* Don. [Pa* 

Vtm.'Sii, Kashmir; Ckiretta, kasb ul zarira, hdtmil, harUtuHa^ 

References.— Z>C.. Prodr., IX., 727 / Stewart.' Pb. PL, 147- 

Habitat. — An annual herb, closely resembling S. Chirata» found on the 

Temperate Western Himalaya, from Kashmir to Kum^on, at altitudes 

between 4.000 and 6,000 feet. 

Medicine.— An infusion of this plant also is largely used by the 
Natives of the Panjdb^ and is believed to have tonic and febrifuge pro- 
perties. 

S. angustifolia, Ham. / Fl. Br. Ind., IV., ras. 
Syn.— Ophblia angustifolia, D. Don. 
Vtm.*^Pahari kiretta. Hind. ; Pahddi kiraita, Mar. 
References.— ZK7., Prodr., IX., f26 : Year-Book Pkarm., rpS, '^ ^^ S 
aSkaugkneisy, Beng. Dispens., 460 ; Royle, III. Him. Bot.. atj-j. 
^ HaWtat— An annual herb of the Sub-tropical Himalaya from the 
Chenab to Bhutan, occurring at altitudes between 1,000 and 6,000 feet 

Medicine.— The dried plant is used locally as a substitute for true 
Chireita, and is exported to Europe as such. It is very infcnor m its 
bitter tonic properties to the genuine article. 

[Med. PI, III., t. 183. 
S. Chirata, Bam.; Fl. Br. Ind., IV., 124; Bentley df Trimen, 

Syn.— Obntiana Cuirayita, and Chirayta, Roxb. ; G. Chirata, WaU. / 

AoATHOTEa Chirata, D. Don. / Ophelia Chirata, Grxseb. 

Vtsm.^Ckatayatak.'^wiy.', Chiritd, Bbng. ; CA<rravffl, Patna ; Che^ 

rata. Nepal; NUa-^ppa. Mal (S.P.); Ckarayatak, Deccamj CA»- 

fiita. k^dita, BOKH. ; Ckirdyttd, Mar. ; Ckin^ata, Gu£. ; ^trat- 

kut:h<ki, mlm-v/mbu. Taw.; Ai/a vdm. Tel.; IMabewi, Kan.; 

Sekhdgi, Burm.; Kirata-tikta, bkunimba. Sans.; Q asabngmartrah, 

Arab & Pers 

References.— z>C., Prodr ^ IX., 127 1 Roxb.,Fl. Ind.,m. C.BX..264; 

Pkarm. Ind., S7 ; Britisk Pkarm., 106, 206, 4^3 fj^^^^ ^ j d/ 

Pkarmacog., 436; U. S. Dispens., iStk Bd., 40S ; ^l^^J^^i^f^', V* 

& DrugsjAsiaHc Reser., Xl\ m, -W«, S36, S40; Amslte. Mat. Ind., 

il., 373; aSkaugknessy, Beng. Dispens., 4S9; /^»*»^^l^' «~- 

Patna. ro; Medictd Topog. Ajmir, i3o ; Moodfen SkeriW, St^p. 

Pkarm. Ind., tSg; U. CVOutt.Mat. Med. Htnd., 200; S.Arjun, 

Cat. Bomb. Drugs, qo ; K. L. De, Indig. Drugs Ind.^ ; Dym^kj 

Mat. Med. W. Ind,. 2nd Ed., J46 ; Year-Book Pkarm., 1^4, r4j ^S* 

228 f W. W. Hunter. Orissa. Ill, TS9 ; Buckanan-HamOton, JOngd^ 

of Neped. Ss / Birdwood, Bomb. Prod.. S6 ; ^f^t.-Hortu ^oc^ind,. 

traiJ., iv.. 1829 VI., 24f: Jour., XII. , 34! ; XIII., 389 ; BaJftmr. 

Cyclop. Ind., III., 25. ^ . . - l. ^ 

HaUtsIt— A small, erect, herbaceous plant, 2 to 5 feet m hc»rht, met 

with in the Temperate HimdJaya at altitudes between 4,000 and 10,000 

feet from Kashmir to Bhutdn, and in the KhSsia mountaias between 

4,000 and 5,000 feet. It is nowhere gregarious nor so plentiful as ottier 
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allied species, still curiously enough the true Chir$iia is always to be met 
with in the bazirs of Bengal (C. B, Clarke in FL Br. Ind.). 

Medidne.— The drug obtained from the dried plant has long been 
held in hi^h esteem by the Natives of India. It was mentio»sd by 
Sanskrit writers under the name of kirat^iikm, i.e., the bitter plant of the 
Kiritasy an outcast race of mountaineers in the north of India, and was 
described by them as Dossessing tonic, febrifuge, and laxative properties 
{Fluckiger it Hanbur^, Bv Hindu medical writers it is much esteemed 
on account of its tonic, anthelmintic, and febrifuge properties, and it is 
prescribed in fevers of all sorts in a variety of forms, and in combination 
with other medicines of its class. An oil of chiretta, prepared from the 
decoction, combined with mustard otl> whey, and a number of other drugs, 
is used by Hindu physicians for rubbing on the body in chronic fever 
with emaciation and anaemia {U. C. Duft), Muhammadan writers upon 
Indian drugs have identified chirayaia with the kasah^el-^rira of the 
Arabs, but this is now doubted. Chiretta is used by Muhammadan practi- 
tioners, however, as a remedy for colds and bilious affections, burning of 
the body, and the fever arismg from derangement of the three humours. 
In Western India it enjoys a high repute as a remedy for bronchial 
asthma, and Dymock remarks that he has known it used wi^ success 
(Mat. Met. W. Ind,). 

In England chireita b^an to attract attention about the year 182^, 
and in 1839 it was introdui^ into the Edinburgh Pharmacopeia. It is 
now ofhcinal in the British Pharmacopaeia, and is administered usually in 
the form of infusion or tincture. It is not, however, used extensively in 
England, and very Kttle on the Continent or in America. By European 
pracLitioners in India \\ is very frequently prescribed in placp of gentian, 
and was described by Fleming as " possessing all the stomacjiic^ tonic, 
febrifuge, and anti-diarrhoetic virtues which are ascribed to that drug and 
in a ereater degree than they are generally found in it in the state in 
which it comes to us fron^ Eurppe.** It is a pure bitter tonic with- 
out aroma or astringency, and is even more bitter than gentian. It is 
administered for cases similar to those in which that drug is used« and is 
said to be specially serviceable in the dyspepna of gouty subjects. Like 

fentian it is sometimes employed to impart flavour to the compositions 
nown as Caiile Foods {Bentley & Trimen). 

Description. — The entire plant collected, most commonly, when the 
capsules are fully formed and dried, is tied up into flattish bundles with 
a slip of bamboo. Each of these bundles is about 3 feet long, and from 
I ^ to aft in weight. The stems have an orange brown or purplish colour, 
and an average thickness of that of a goose quiil. They are rounded 
below, faintly quadrangular above, and consist in their 4ower portion of 
a large woody column coated with a very thin rind and enclosing a large 
pith. With «ie exception of the wood of the stronger stems, the whole 
plant is intensely bitter (Fluckiger feT If anbury). 

Chemical Composition.— The analysis made by M. Hohn of Jena, 
at the request of the authors of the fiidrmacographia, show that c/w- 
retta contains two bitter principles— opHelic acid and chiratin, and also a 
tasteless yellow crystalline substance, which w^s obtained in too small a 
quantity for investigation. 

Special Opinions.— § ** Among the Natives chiretta, in combination 
with gulancha in equal parts, isuse^ as a good alterative. The ordinary 
process is to macerate hi cold water for a whole night, and, after strain- 
mg, the liquid is taken in the morning** (Assistant Surgeon /V. R. 
Banerji, Etawah). *' Tonic, stomachic. Dose of infusion '^u. Its infu- 
sion is used in cases of weakness afto* fever and atonic dyspepsia, and 
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in urticaria with pulv. rhei and soda bicarb." {3rd Class Hospital Assis* 
tant Abdulla, Civil Dispensary ^ ^ubbulpur), " Largely used in chari- 
ta^ble hospitals. It is a most useful medicine, and easily obtained at a 
small cost. I agree with those who are of opinion that boiling injures 
the strength of the drug. I always recommend an infusion in cold water " 
(Civil Surgeon S, M* Shircore, Moorshedahad). ''Is tonic and febrio 
fuge. It is also used in atonic dyspepsia to g^ve tone to the stomach and 
thereby improve digestion " {Assistant Surgeon R. C. Gupta, Bankipore). 
•* An extremely useful bitter tonic, much employed in dispensary prac- 
tice in the shape of infusion either alone or combined with other tonics " 
(Surgeon G. Price, Shahabad), ** Have used the Bhutan and Nepdl 
chirata for years as an emollient, tonic, febrifuge, and laxative " (Surgeon 
D. Picachy, Purneah). *' A bitter tonic and thought to be cholagogue 
by some. A gprain or two of quinine and a few drops of diluted sulphuric, 
added to each dose of the infusion, increase its efficacy *' (Civil Surgeon 
C. If. Russell, Sarun). ** Valuable bitter tonic, cold infusion preferable** 
(Assistant Surgeon S. C. Bhuttacharji, Chanda, Central Provinces), 

Trade.— Most of the Chireita of commerce is said to be collected in 
Nepdl. It is packed in laree bales, each of which contains about i cwt., 
and exported to Calcutta, where it is distributed. 

Swertia decussatai Nimmo; Fl. Br. Ind,, IV., 127. 

Sjn.— Ophelia dbnsivolia, Griseb,; O. alba^ Am. in Wight, III., /• 

i57, bis,/lg, 3 f. ; O. MULTIPLORA, DoIm, 
VtriL^SiUJit, Dec. I Kadi, Mahablbshwar. 

References.— Z>C.,i'fiM{r» IX., 12$ i Graham^ Cat. Bomb. PI., 249 s 

Dal». & Gibs., Bomb. Fl., 156 ; Dymock. Mai. Med. W. Ind., $4^ ; 

Trans. Med. 6t Phy. Soc. Bomb. (N. S.), VI., i860, App., gS, 59* 

Habitat. — A herbaceous plant, found in the Western Deccan Peninsula 

from the Konkan to Travancore. It is met with at altitudes between 

3,000 and 6,000 feet. 

Medidoe.— The whole plant is bitter, but the root is preferred, and 
is said by Dr. BrouKhton (Trans. Med. &t Phys. Soc. Bomb.) to be an 
excellent substitute for gentian or chiretta. It is sold in the bazir at 
Mahableshwar under the name of Kadu, which simply means *• bitter " 
(Dymock). 

S. paniculata, Wall.; Fl. Br. Ind., IV., 122. 

Syn.^OpHBLiA paniculata^ D. Don. ; O. Wallichii, G. Don. 
Vera. — Kadavi, Mar. 

References.— Z>C., Prodr., IX., 124; Gaaetteer, Panj4h, Simla, Dist., tS. 
Habitat.— A herbaceous plant of the Temperate Western Himalaya 
from Kashmir to NepSl, found at altitudes between 5,000 and 8,coo feet. 

Medidne.— Collected as a substitute for the true chiretta and exported 
to the plains. 

S. purpurascenSi Wall.; Fl. Br. Ind., IV., 1 21. 

Sjn.— Ophblia purpura8cbns» Z>. Don.; O. Dalhousiana, Griseb.; 

O. CILIATA, G. Don. 
Vtm.—Cheretta, Hind. 

Reference8.»r>C., Prodr., IX.. t23, 124; GoMetteers t^Simla Dist.,i3; 
N.'IV. P., Him. Dist., 3i3. 
Habitat. — A herbaceous plant of the Temperate North-Westem 
Himalaya from Kashmfr to Kumion ; found at altitudes between 5»ooo 
and 12,000 feet. 

Medicine.~Used in a similar manner to the preceding species. 
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SWIETENIA, Linn. ; Genr, PL, /., 338. 

Swietenia febrifuga^ Roxb. ; see Soymida febrifnga, Adr. J\ 

[Ml 
S. Mahagonii Linn. ; Fl. Br. Ind., /., J-/0. 
Thb Mahooant Trxs. 

R^erraces.»^raif<;i5, For,Fl.»70! Gamble, Man. Timb,, 74 ; Stewart, 
\nsssv, Benjsr. Dispens., 247 ; Dvmock, Warden, t^ 
Birdwood, Bomb. Prod,, 260 



Pb. PI., 34: O'Shaugknessy, Beng. pi^^-j ^47 ; D^moch^ Warden, S( 



loM.^jS ; Royle. Prod. Res., igS, 218 ; 
Kept.)j^ 2f ; Keni Reports, 



Hooper, Pharmacol. Ind., /.. 

U^ul PL Bomb. {XXV., Bomb. 

Gums and Resinous Prod. {P. W. Dept. *^cr^.,, 

i377, 33 ; i87g, 22 : 1880, 19; i88r, 17 ; 1882^ 25 j Gametteer, Mysore & 

Coorg J., 71 s AgA.-Horti. Soc. Ind,, Trans., III., 39 ; Jour. 1^,, Sel., 

13-1$ ; Pro., 10, 16 J IX., 290 ; XIII., 299 ; XIV., Sel., 1 93-203 ; New 

" ~i, /., Sel. SS ; IV., i79-i^2 ; Pro, i8i3, 6, 21 / V., Pro., 20 ( 



Serus, I., Sel. SS / IV., i79-t^2 ; Pro., ifhS, 6, 21 ; V.. Pro., 20 {1875), 
4, t3'is{i876), 46; VII., Pro., 23; Ind. Forester :^"^ " — 
VIII., 85 / IX., 51S, Si6 ; X., tS6, Hi., t7r. 



Habitat.— A Targe evergreen tree indigenous to the We$t Indies and 
Central Africa. 

Cultivation im India* 

Bengal.— In 1795, several Mahogany trees were introduced as seedlings 
from Jamaica into the Botanic Gardens at Calcutta, and in 1796 Dr. Rox- 
burgh, in a letter to the Sub-SecreUry to the Government of Bengal, men- 
tions among other things that ''the Mahogany plants sent out by the Court 
of Directors in 1794-95 thrive very well." In 1799 he a«»ain wrote : " They 
thrive exceedingly and have multiplied to some hundreds. This useful tree 
is pKsrfectly at home here, and I may venture to say it is also fairly establish- 
ed in India." These plants were the first introduced into India, and until 
August 1865 there seems to have been no fresh introductions. The trees, 
however, appear to have continued to flourish, for several, which were de- 
stroyed in the great cyclone of 1864, when they were probably about 71 
years of age, averaged about la feet in girth at 4 feet above the ground, 
and a log taken from one of them, and consisting merely of the trunk to 
the commencement of the first branches, g^ve, after squanng and removal 
of the sapwood, 169 cubic feet of timber. 

In 1865, 183 poids, containing 8>335 seeds, were received from Jamaica 
by the Superintendent of the Government Botanical Gardens, Calcutta. 
Prom these only 460 plants were produced, 338 of which were sent to 
Darjiling to be plantea in the Tarai there, and the remaining 1 13 were 
kept in the Botanic Gardens. The plantation in the former locmity proved 
a failure, but at other places in Bengal the trees throve very satisfactorily. 
The numbers of the original trees increased vastly, for from them a total 
oi 5,548 plants were distributed in the Ben^l Presidency between the 
years 1802 — 1866> sixty^seven were sent to other presidencies and prov- 
mces, four were sent to Europe, and nine to Africa. 

Some difficult in propagating Mahogany was experienced in Bengal 
and other parts of India, as the trees, although they flowered freely, aid 
not produce seeds, but in 1876, the Vice-President of the Agri.-Horti- 
cultural Society of India, distributed 43 capsules grown in the Society's 
gardens, containing on an average each 40 seeds, to the members of the 
Society, while trees in other parts of Bengal have seeded,* although not 
freely ; and large numbers of plants have been produced by layering. 
Fresh introductions, too, of seeds from Jamaica have been made from time 
to time by the authorities of Kew, so that, alto^j^ether, the successful cultiva- 
tion of Mahogany in Bengal seems not improbable. 



* An avenue of large Mahoraiy trees, near the Hugli railway station, seeded free- 
ly in 1878.-JE4/., Diet. Econ. Prod. 
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Nortli-Wett P f oy i o cefc r— Several trees from Calcutta have t>een intro- 
duced into the Sahamnpore Gardens, and m 1878 we 6nd Mr. J. F. 
Diithi« reporting \^** The tree appears to thrbe well in these gardens. 
There are some fine large specimens, about 60 years old, one of which 
measures 8 feet 9 inches in girth at 4 feet above the groiuid. The tree 
flowers regularly every year, but as yet no seed has been produced.** 
Further accounU are not given with regard to mahogany cultivation at 
Sahamnpore. 

BoniMy. — In i8is« four plants, propagated from those hitroduced mto 
the Calcutta Botanic Gardens in 1 7^ were sent to die Bombay Presidency, 
but as to the ultimate fate of these no information, save the passing allusion 
in Lisboa's U$rful PlanU, quoted below, seems to be available, and it is not 
till 1879 that we find any account of mahogany cultivation in Bombay. In 
that year Oolonal Peyton rmorts :— ^ A small parcel of seed was received 
fro?n the Superintendent of the Botanical Gardens. It was not understood 
how to treat them and only 18 germinated. They were put out at Yella- 
purandare now splendid specimens varying from i foot 8 inches to 4 
feet 7i inches. Subsequently another parcel was received. They are now 
understood and are germinating famously. 'l*hey require much watering, 

good air and light, and a Ught covering only of earth." In 188 1 Mr. 
huttleworth reports that in the Northern Division of the Bombay Presi- 
dency " the mahogany trees, if carefully looked after, thrive and have 
a quick growth,** and in the Southern aivision Colonel Peyton says :— 
*' The mahoganv, of which there are many plants, is attacked by a grub 
which destroys tne terminal shoots and distorts the trees } otherwise the 
plants are green and atipear fahly healthy** (Kiw Reports). In Lisboa's 
Vs$ful Plants of Bombay^ published in 1886, a letter is ouoted from Mr. 
Woodrow, Superintendem of the Botanical Gardens, Ganishkhind, in 
which he says :— ** I have mea3ured many mahogany trees ; 1 find the 
average of eight years' gprowth is 90 feet high and 15 inches drcumference 
at 3 feet from the ground Much larger trees 40 years old are at Hewra." 
Madras.— Early in the present century eight ol the trees raised from 
the original stock were sent to the Maara9 Agri.-Horticultural Society. 
These were a few years afterwards report.ed to be thriving well, and some 
of the specimens now in the Society's garden are over 40 years of age and 
continue to grow. They have Dowered regfularly, but have not borne fruit. 
A few years ago, two small bags of fresh seed were obtained by the Agri.- 
Horttcultural Society of Madras direct from the Government Botanist in 
Jamaica Out of 1,380 seeds put down« about 500 germinated and 423 
young trees were raised, the majority of which were placed with District 
officers, Forest officers, and others to be planted on Government land. 

Bmvia.*— In Burma also no information seems to exist as to the fate of 
the original trees sent by f^oxt>urgh from the Calcutta Botanic Gardens, 
but in 1871 Dr. (now) 6lr O. Bf^ndls informed the authorities ^ Kew that 
the mahogany trees which had been introduced, at what period he does not 
state, throve well and produced good marketable furniture wood. In the 
Kew Report for 1879, a letter is quoted from Ueutenant-Oolonel Hawkes, 
Honorary Superintendent of the Government Gardens at RaAsoon, from 
Which it appears that fresh experiments in the cultivation of Ms^ogany 
had been undertaken. Seeds were $own in September 1878, ^nd were 
very successful^ for when the plants rsused from these seeds were measured, 
exactly a year after they were planted, three of them were found to 
average 7 feet 3 inches in height with a girth of from 3^ to 3f inches and 
"in addition to this rapid growth they appear to be ver^r hardy, and 
promise to bear with impunity the extremes of heat and moisture .charac- 
teristic of the Burmese climate.** All the last plants raised froip seed 

3. 3034 



Digitized by 



Google 



Products of India. 



395 



Mahogai^ Tree in India* 



{W.R.Clark,) 



SWIETENIA 

Mahagoni 



had succeeded, a large number had been planted out and they seemed to 
thrive in the poorest soils where it was difficult to keep other plants alive. 

Of the Tenasserim Circle Major Seaton in the same year reports :— 
" The four mahogany trees plant^ out in 1875 continue to thrive, the maxi- 
mum and minimum neights of the trees being 1 7 feet and 7 feet, respective- 
ly." In 1879, Lieut«nant-Colonel Hawkes again reports that "the ma- 
hoganies are still g^rowing well under every variety of soil and disadvantage 
of situation ; some plant^ in a swamp survived tne whole monsoon and do 
not seem behind otners more favourably placed. At least 75 per cent, of 
the plants were this year attacked by a species of borer which drilled 
holes near the points of the leading shoots and bored down through the 
pith. This disfigured the plants somewhat, but they rapidly threw out 
side shoots, the strongest of which, being allowed to remain, soon took the 
place of the original leading shoot. In addition to this, a laree caterpillar 
was very destructive, but the great vitality of the plant enables it readily 
to overcome these insect pests. Every wound thus inflicted causes the 
plant to throw out a fresh shoot, thus disturbing the parallelism of the 
fibres and producing the mottled appearance of the erain which is, by 
dealers in cabinet work, called the curl. As the value of the best kinds of 
wood depends on the amount of this curling of the gfrain, it seems not 
unlikely that to the liability of the mahogany to the attacks of these insect 
enemies, the wood owes much of its value as an article of commerce. 
" Three young mahogany trees measured on the 7th September (when 
they were exactly two years old) were found to have a height of 16 feet 
6 inches, 14 feet 4. inches and la feet, with a girth of 7, si, and 7 inches 
resjpectively." 

Gum.—" The mahogany tree yields a gum which, at first liquid, soon 
dries up into brittle, white, shining fragments. These become yellow on 
keeping. The gum dissolves readily in water, forming a weak dark- 
coloured mucilage which freely reduces Fehling's solution ; is precipitated 
bv acetate of lead and gelatinised by the fesic acetate and by ferric 
cforide but not by borax" (Dymock, Pharmacog. Ind,). 

Medicine. — In the West Indies, the bark is sometimes used by the 
Natives as a substitute for cinchona. It is very astringent, but is said to 
contain " no alkaline principle" {0*Shau£rhnessy). 

Structure of the Wood.— Heartwood hard, reddish-brown, seasons and 
works well. Weight about 53fl> per cubic foot {Gamble). In the trade 
several varieties of wood are distinguished. Of these the dark dense timber 
known as Spanish mahogany chiefly imported from San Domingo, 
Central Mexico, and Cuba, is regarded as ot best quality; while the light 
open grained kind termed ''Bay woodier Honduras, obtained from 
regions further south, although in its best forms approaching the Cfuality 
of the former, is usually more nearly of the texture of cedar and is now 
much used for joiners' work. Indian mahogany has been found equal in 
quality to someof the best varieties of •'Honduras" although inferior in 
Oneness of grain and curl to the best qualities of "Spanish" wood 
(Royle). 

D o m e st S c . — In Europe the wood is used perhaps more extensively than 
any other for furniture ; it is also sometimes employed in sliip-building. 
Mr. May in an interesting paper on ** Timber for ship-building ** read before 
tlae Society of Arts, states, however, that maho^fany is only classed in the 
second rzrte at Lloyds among timb«- for ship-building purposes, the 
reason being that fine dense mahogany is too costly for the purpose, while 
the cheaper bay wood, the price of whidi would enable it to be used, comes 
only in the second division. The timber of a Spanish line of battle *ip 
built at Havannah of the finest picked wood, when captured by the 
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Engfish* and broken op more than 100 Tears after die had been launched, 
was found to have every thnber sound C/itdL Forester). 

Tnde.— About 40/XMi tons aie annually imported into Great Britain 
from Hondoras, Jamaica, and San Domingo, and in the London market 
mahonny letches from 4/. to 11. 6i. per snperfidal foot of planking one 
incfathick,sodiatif Bengal and Borma are to prove, as would seem likely, 
favourable fiekls for the growth of this tree, another most .valuable 
timber may soon be added to the e xpo r ts from these provinces. 

SWINTONIA, Oriff. / Ofl»- PL. /., ^i. 

[Anacakdiacx^ 
SwintOOia SdtweilkS, Tefsu. £f Sinntni. ; Fi. Br. Ind., II., 26 ; 
Sja. — ^AiiAUZAifOPSTALUit ScHWKXKii, Teysim. 6t Binnend. ; Astropeta 
LUM 2p Gr^. 

Vem. — BoOam. AptZfur, Bcno. ; S^wt^ing, tangii^kri, Magh. ; Shibikuf 
CbakMa ; Tlu^tt Son, BoKM. 

RwecCOOea. — Jtmro, For. Fl. Br. Burm., I.,3t6 ; GamhU, Man. Timb., 
Habitat— A l ar ge tree, very frequent in the tropical forest of Martaban 

down to Tenasserim, and dis tri b ute d to Blalacca and Sumatra. 

Doiiiestk>— The vitood is sometimes used for boats and is said by 

Major Lawin to last better in salt water than other woods« 

SVMPHOREIIA, 1^x6./ Gen. PL, IL, ttsg. 

[ Wight, Ic. t. 362; Vbrbxkacejk. 

Sjrmphorana inyolucfatumi Roxh./ Fl. Br. Ind^ IV., ^g; 

Syn.— COMGSA FAMICUtATA, Wall, 

VtnL^Sur4d£, konda iM4di,gubha dira, TsL. ; Nwaysai, BuRM. 
'RdtttOlOt^^RoKb., Fl. Ind., Ed. C.B.C.,3a6; Kurtt, Far, Ft. Br. Burm^ 
/I., 254; GambU, Man. Timb.,282; Dala. df Gibs., Botnb. Fl., tgg ; 
SirW.kUi4d, Fl.Andkr., 63,0: GaortUer, Bombay, XV., 440; Ind. 
Fomt4T, VIIL, 4ti. 
Habitat — A large deciduous scandent shrub, frequent in the Western 
Deccan Peninsula from the Konkan southwards; also in Burma and 
Ceyloiu 

Stntcture of the Wood.— Grey, close«grained, rather heavy. Used 
for fuel. 

SYMPHYTUM, Linn.; Gen. PL, II., 834- 

Sjrmphytum aspeiTimum, Stmt.: DC, Prod., X., s8; Boraginejk. 

The Prickly Comvrst. 

References.— ^j^or^ tf Experimenial Farms, Madras {1876), ai; 
{iS7S)24. 

Habitat— A native of the Caucasus ; introduced into England as an 
ornamental plant. 

Fodder.— In England it is cultivated as a fodder plant and is said to 
be particularly useful for dairy-cows. It was recommended for experi- 
ment to the Agricultural Department of India, but trial showed that it 
''had little if anything to recommend it for cultivation on the plains of 
Southern India," although it was suggested that on the Nilghiris and other 
hill tracts it might be expected to produce good results. Further trials 
however, do not appear to have been made. 
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SYMPLOCOS, Linn.; Gen. PI., IL, 668. 

[Styracrb. 
SytnploCOS crataegoides, Hamilton; Fl. Br. Ind., III., S73: 

Syn.— S. PANlCULATAy Woll. ; LhODRA CRATiBGOIDES, Dcn€. 

Vera. — Lodht KUMAON; Lodar, 14, laudar, loj, lash, (Bazir, bark») Icdh 
pathdni, Icja, Pb.; Lodur, pathani lodh, Sind. 

References.— i4. DC, Prodr., VIII., 2$8 s Brandts, For. Fl,, 29g:Kur9, 
For, Fl. Burm., II,, 147 ; Gamble, Man, Timb., 253; Stewart, Pb. PI,, 
1S8; Afurray, P/._fi^ Drugs, Sind., 149; Baden Powell, Pb, Pr., 359, 

,., N,*}nf. 



Atkinson, Him, Dist, {X., 



P. GaM,),3t3,S9St7Sif 776; 



r», tivrm, a^^m*. V""*» **•"'▼• «^ • ^•*»'ff *"**» OyOt /0'$ //v; 

Liotard, Dyes, 88; Settlement Report, Panjdb, Simla Dist,. xliv., App, 
II., A J GoMetteer, Panjdb, Simla Dist,, 12 ; Agri.-Hortt. Soc. Ind., 
four., XIV., 43; Balfour, Cyclop. Ind., III., ^94- 

Habitat. — A large shrub or small tree of the Himdiaya, from the Indus 
to Assam, occurring at altitudes between 3,000 and 8,000 feet. It is found 
also on the Khisia mountains and the hills of Martaban^ and is distributed 
to Japan. 

Dye.— The bark and leaves are used in dyeing and yield a yellow 
colour. They are principally employed in combmation with madder, and 
are said by Liotard to act probably more as a mordant than as a colouring 
material. The average annual export from the tract between the Ganees 
and the Sirda is stated by Atkinson to be about twenty tons, of which 
about nine tons come from the Kumion forest division. 

Oil.— An oil is said to be extracted from the seeds (Siewarf). 

Medidne.— The bark is considered by Hindu practitioners to have 
tonic properties. It is also used in ophthalmia. 

Fodder.— The leaves are lopped in the Himalaya to feed sheep and 
goats. 

Stractnre of the Wood.— White, hard, close-grained, spliu and twists 
in seasoning. It is, however, durable, and has been recommended for 
turning. If properly seasoned, it would do for carving. Weight 45 to 
54lb per cubic foot (Gamble)* 

S. fcmiginca, Poxb. ; Fl. Br. Ind., III., s74* 
Syn.— S. MOLLIS, Wall. ; S. javanica, Kurg. 
ytm.^FMlina»ur, Garo. 

References.— ^(MT^., Fl, Ind., Ed. CB.C, 4'6;Kurg, For. Fl, Burm., 
II,, 145 ; DC, Prodr,, VIII,, 257. 
Habitat.— A small tree of the KH&sia and Mikir hills and the Malay 
Peninsula from Mergui to Malacca. It is distributed to the Malay 
Archipelago. 

Domestic— In the Garo country the wood is used for house-posts. 

5. grandiflora, Wall. ; Fl. Br. Ind., III., sfS. 

Vera. — Bumroti, Ass. j Moits4m, Pharial. 

Referencee.— /)C., Prodr., VIII., 257 ; Report on Dyes 0/ Assam ; Uoiard 
Mem, on Indian Dyes, 75, 95$ '25; Ind. Forester, V., 212; VIII., 405. 
Habitat.— A tree of the Khiisia mountains. 

Dye. — In Assam the leaves are used as a mordant in dyeing with 
Garcinia Zaothochymna (see Vol. III., 478), and with Bixa Orellana 
(Vol. 1,457). 

Domestic— The mdnga or mdga silkworm is sometimes fed on the 
LEAVES (Ind. Forester). 

6. phyllocalyx, Clarke ; Fl. Br. Ind., III., 575. 

Vera. — Chandan, lal'chattdan. Hind., & Be no. 

References.- Gam^ftf, DaHHing List, 54; J^cCann, Dyes ^Tans, Bengal, 
$g; Hcoker, Himdlayan Journals, II., 41. 
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Habitat. — A small tree or shrub, almost wholly glabrous, which occurs 
frequently in Sikkim and Bhutan, at altitudes between 8,000 and 12,000 
feet. 

Dye« — The wood is grey with streaks of red. ** This red part which is 
darkest in the root is ground into a paste by Paharias and used in their 
religious ceremonies and for caste marks" (Gamble). Sir J. D. Hookei- 
in his Himdlayan 7ournalSf Vol. II., 41, describes the women in Sikkin» 
as preparing a yellow dye from the lbavbs of a Symptocoft for export to 
Tibet. 

Symplocos racemosa; J^oxd. ; Ft. Br, Ind., III., 57^. 
The Lode or Lodh Tksb. 
Syn.— S. Hamiltoniana & aioiiyA, Wall.; S. VBRVotA, A. DC./ 

S. fROFiNQVA, Hance, 
Vtanim^Lodh, Hind.; KhoitUtu kaidai, singfn, sdn^en, Darjiling; L^dk 
Bbng.; Lodh, ludam, KoL.; Lodam, Santai.; Kavian^, bhom roti, 
Assam ; Lapongdong, Khasia; Singyan, Bhutia; Chamlam^ Nbpal. 
Palyokt Lepcha; Katday^ Michi; Ludku, nidhut Uriya; Lodh, tinsak 
C. P.; Lodh, N.-W. P., OuDH. & Kumaon ; Lodhra, lodh, hura. Bomb.; 
Lodar, Guz. ; Ludduga, €rra lodduga, TsL. ) Lodkra, mdijana, tiUaia^ 
Sans. 
Refereacet.^^. DC.Prodr., Vin.,2U:^oxb.,Pl.Jnd.. Bd. CB.C.^ 
41S ; Brandts, For, Fl., 3oo ; Kurg, For, 2^. Burm,, IL,i44g Gamble, 
if an. Timb,,2S3, xxv ; Cat, Trees, Shrubs, &c,, Darjiling, s3 ; Bev. 
A, Campbell, Rept, Econ. PI, Chutia Na^pur, No, 7987 f Sir. W, 
Elliot, FLAndhr,, s^» lo? ; Irvine, Mat. Med, Patna, S9i Medical 
Topog,, Ajmir, §44 ; U. C, Dutt, Mat, Med, Hind,, 189, 368 ; S, Arjun, 
Cat. Bomb, Drugs, 8s f Dymock, Mat. Med, W, Ind., 9nd Ed„ 489 f 
Year-Book Pharm,, 1879, i63 :Darrah, Note on Cotton in Assam, ^/ 
Baden Poioeil, Pb. Pr,, 598 ; Drury, if, PI, Ind,, 409 ; Atkinson, Him. 
Dist. {X„ N.-W. P, Gae.), 3i3 ; Useful PI, Bomb, (XXV., Bomb, Gam,), 
96,247: Econ. Prod., N.-W. Prov., Pt. Ill, (Dyes and Tans), 23, 33 ^ 
Liotard, Dyes, 7h88. i36, i38; McCann, Dfes ^ Tans, Beng„ J/ 
4, 31-36, S4* S5$ 74. 86-90. 124, i6oj Trotter, Report on Manipur Dyes, 
1883; Wardle, Dye Report, 88: For. Admn. Rep, Ch, Nagpore {£885)9 
32: Gaaetteers:— Bombay, XVIII,, 46: Mysore & Coorg, II,, 7, 
W, W, Hunter, Orissa, II,, i69, App. IV.; Jugri,-HorH,Soc„ Ind,f 
Trans., VI,, 240 ; Jour,, XIII „ S59» 39f S Nem Series, VII,,i39»^6; 
Ind. Forester, VIII,, 416 ; XI,, 370, 
Habitat. — An abundant small tree, of the plains and lower hills of 
Bengal, Assam, and Burma, chiefly met with in dry forest^ up to altitudes 
of 2,500 feet 

Dyes and Taiis.-^The bark and also lbavbs of this species are used 
in dyeine, and a yellow dye is said to be extracted from ooth. By itself 
the WA Dark yields a yellow dye, which is obtained by simply steeping it 
in hot water ; but this seems rarely, if ever, employed, and Balasore is the 
only district in Bengal in which mention is mAde of lodh beingthus employi- 
ed. McOann states that there " the bark is boiled in water for eieht hours, 
and cotton cloths are steeped in this infusion for half an hoin*. Lodh bark 
appears to be chiefly employed as an auxiliary or mordant in dyeing- 
with dl (Morinda tinctoria), 8ac, hakam (Caesalpinia Sappan), and paras 
(Botea frondosa). The Michis of Darjiling terai use it along with 
turmeric and gumbengfong (Pleco^>ermom spinosiim) in dyeing silk a 
yellow colour. Lodh bark is also an ingredient of the abir or red powder 
used during the Holt festival (MeCann), Roxburgh states that this 
bark is in request among the dyers of red in Calcutta as a mordant in 
manjU dyeing. He describes the process as follows :—** To dye with 
manjit (East India Madder) in which the bark called lodh is an ing^re- 
dient: For three yards of cloth take lodh, hura hur (Terminalia 
Chebttla, Roxb.), of each one chittak, fK>und and rub them with water on a 
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stone> mix them up with water and steep the cloth in it ; then dry it. 
Take one chittak of alum, dissolve it in water, and boil it, put the cloth in- 
to this solution, and let it boil for an hour, then wash it and dry it. Then 
take dl, vig., Morinda tioctoria, Roxb,, one chittak, dhawra fk>wers (Wood- 
fordia floribnnda) one chittak, munjit (Rnbia Munject, Roxb.) half a seer, 
separately, mix them with lukewarm water, and let it boil. Then put in 
the cloth and let it remain boiling for forty minutes.** In the North- West 
Provinces, Sir E. C. Buck (D^ts and Tans of the North-West Provinc§5) 
reports that — " The lodh tree in these provinces is confined to the forests of 
Bijnor, Kumdon and Garhwal districts. The bark is imported in some 
quantity from Calcutta, and is used in calico-printing and dyeing leather as 
an auxiliary to other dyes, being usually pounaed up and mixed with them." 

In the Central Provinces the bark is used locally as a dye-stuff, but 
there does not appear to be any distinct trade in it. In these provinces it 
is also regarded as one of the most valuable tans (Liotard). in the Bom- 
bay Presidency, Ootonel Drury says that the bark is used locallv in the 
Kotah district, where the tree occurs, to dye a red colour, and that it is 
exported fur that purpose. 

With reference to its use as a tan Professor Hummsll reported, in a 
communication addressed to the Editor, that it contained no traces what- 
ever of tannic acid, and that he was, therefore, at a loss to account for its 
reputed value for tanning purposes. 

Medidne. — Lodh bark is largely used in Hindu medicine. It is " con- 
sidered cooling, astringent, ana useful in bowel complaints, eye diseases, 
and ulcers. A decoction of the wood is used as a gargle for giving firm- 
ness to spongy and bleeding gums" (U. C. Duit). In Bombav the bark is 
often employed m the preparation of plasters, and is supposed to promote 
the maturation and resolution of stagnant tumours. In Europe it was 
formerly looked upon as a cinchona bark and has been known at various 
times as • Ecorce de latour,' * China nova,' • China calafornica,* ' China 
Brasilensis,* and ' China Paragua tan.' Drs. Charles and Kanai Lai De 
recommend the bark in 20 grain doses, mixed with sugar, as a medicinal 
a^nt in menorrha^ia, due to relaxation of the uterine tissue ; it should be 
given two or three times a day for three or four days. It is considered that 
the drug has a specific action on relaxed mucous membranes (Dytnock). 

Chemical Composition.— According to the account in the Materia 
Medica of Western India, Dr. Hesse obtained from thb bark three alka- 
loids which he named * Loturine,* * Coiloturine, and * Loturidine.* ** Lotu- 
rine is present in largest quantity, it is crystalline, and forms crystalline 
saks. Coiloturine also is crystalline, while Lotundine is anK)rphous. All 
three alkaloids in dilute acid solutions show an intense blue-violet 
fluorescence. 

Structure of the Wood.— While, hard, close-gained, durable when 
properly seasoned, but very apt to warp and split m seasoning. Weight 
54ft per cubic foot. It is sometimes used for making furniture. 

Symplocos ramosissimai Wall; 11. Br. Ind., Ill,, 577. 

Vera. — Kola bharani, silingi, Nepal; I'ungchongt Lepcha. 
References.— Sraw^^V, For. FI.9 299; Gamble, Man. Timb., 254; CoBet- 
teer, N.-W. P,, A"., 313, 
Habitat.— A shrub or small tree of the Temperate Himalaya, from 
Garhwil to Bhutin, occurring at altitudes between 4,000 and 8,000 feet. 
It is found also in the Khisia hills. 

Structure of the Wood.— White, soft, even-grained. Weight 37ft per 
cubic foot. 

Domestic.—*' In Sikkim, the yellow silkworm is raised on its leavbs" 
{Brandts), 
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SymploCOS Spicata, Roxh.; FU Br. Ind., III., 57J. 

Syn. — S. poLYCARPA, Wall. ; S. Loha» Don. ; S. racbmosa* Wati^ (m 

pari, not of Roxb.). 
Vtrm-^ BholiOf htdh. Hind.; ^Mr^BsNG.; Gyomg^ LbpchA; Bk^tmrmti,^ 

AS8AMB8B; MoU'^llh PhARIAL. 
References.— ^ojr6., Fl. Ind., Ed. C.B. C. 4jS ; Brandts, For. Fl. Burm.,. 
J I., 146; Ushoa, U. PL Bomb., 96, 2i6; McCann, Dyes 6r Tans, Beng.,^ 
*P» '5¥/ H. Z. Darrah. ^Note on Cotton in Assam, 89^: GoMotietrs:^ 
Bomb,, XV., 437; N.'W, P., X., 3i3; Ind. Forester, III., 2o3; XI., 276,-^ 
Agri.'Norti. Soc. Ind. Trans., IV., to3; V., 64. 
Habitat. — A small tree, found in North and East India ui> to altitudes 
of 4,000 feet. It is common near the base of the hills from Kumaon to 
Bhutin and in Assam and Martaban, and b distributed to China and 
Japan. 

Dye-^In the Eastern Himiliya the leaves are dried, pounded, mixed 
with the fruit of a plant called kauda, which is also pounded, and the 
article to be dyed is steeped in the infusion ; a yellow colour is thus ob« 
tained. 

Domestic— The fluted seeds are strung as beads and hung round the 
necks of children to avert evil spirits (Lisboa)^ 

S. theatfoliai Ham.; Fl. Br. Ind., III., 57s. 
Syn.— S. LucioA & racbmosa. Wall. 

Vem.^Bhauri, Bbng. ; Kharani, Nepal ; Cashing, Bhutan. 
References. — Brandts, For.Fl., 3ooj Kttrm, For. Fl. Burm., It., ^43^ 
Gamble, Man. Timb., 254; Watt, Cole. Exhib, Cat., II., 6t ; McCann,, 
Dyes 6f Tans, Beng., 88. 89. 
Habitat. — An erect tree of the Eastern Himalaya, from Nepil to 
Bhutin, occurring at altitudes between 4,000 and 6,000 feet It is com- 
mon also in the Khisia hills and in Martaban. 

Dye. — " Dr. McCann gives the vernacular name of bhauri to this spe-^ 
cies, and says its leaves are used in Duragepur as an auxiliary in dyeing 
with Morin<ia tinctwia and lac The name hhauri, however, is very near 
to^urt—the Bengali name for S. spicata, and it is probable that they 
both bear the same name; Dr. McOann, however, spells them differently. 
Structure of the Wood.— White, soft. Weight 36ib per cubic foet. 
It is used for fuel and rough house-posts. 

SYRINGA, Linn 



Wall. 



Gen. PI, II., 67 s- 

[ Bot., t. 6$,f. 2 ; Oleacea. 
Fl. Br. Ind., III., 60$ s RoyU, III. Him. 



Syringa Emodii 

Vem. — Ghia, tvorstng, Kumaon ; Banpk4nt, ban ddkh»r,bdnckir, ra»lu 
j^ari, ranikr^n, kenimu, lolti, leila, skd/ri, shapri duden, chilanghati 
kdrmar, chind, dudla, rang ckul, Pb« 
References.— Z>C., Prodr., VIII., 283 / Brandts, For. Fl.,3o6; Gamklo 
Man. Timb., 256; Stewart, Pb. PL, i^ / G'Shaughnessy, Beng. Dl-pens, 
435; Atkinson, Him. DisL {X., N.-W. P. Gam.), 3/3; RoyXe, 111, 
Him. Bot., 267, t. 6$; Gamelteers, Bombay, V., 2^S i ^^d* Forester^ 
XL, 4 ; Balfour, Cyclop. Ind., III., 79$. 
Habitat.— A large shrub met with in the Sub-alpine Himalaya from 
Kashmir to Kumion at altitudes between 9,000 and 12,000 feet. 

Medicine. — The seeds are said to be astringent and also to contain a 
bitter principle {O'Shaughnessy). 

Fodder.— The leaves are eaten by goats. 

Structure of the Wood. — Smooth, tiard, with a small, dark-coloured 
heartwood. Weight 59ft per cubic foot. 

[tacba; Vol. III., 284. 
Syzygixim Jambolanumi DC; see Eugenia Jambolana, Lamk.; Myr« 

S. 3082 
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V TABERNiEMONTANA 
A Substitute for Semuu (J. Murray.) dichotoma. 



(y. Murray,) 

TABASHIR. 
Tabiishfr, see Vol. I., 383-386, 

TABERN^MONTANA,Zi>i«.; Oen. PL, IL, 706. 

A genus of trees or shrubsy which comprises about one hundred and ten 
species (natives of the Trojpics of both Hemispheres), of which fourteen are 
Indian. Several shrubs which belong to the genus are cultivated as ornamental 
plants. In addition to the species describisMd below, two are of interest^ 
T. recurrm* Roxb, (FL Br. Ind,, III,, 64S), Tawsarlt^, Burm., « shrub of 
Chittagong and Burma, which has handsome white Bowers, and T. CrispA, 
Roxb, {Fl, Br, Jnd,, III,, 648), frequently cultivated as a garden shrub. 

[ Wigh/, Ic, t, 477 ; Apocynaceje. 
Tabernaemontana coronaria, Br, ; II. Br. Ind„ III^ 646 / 

Syn. — T. DiVARiCATA, Bl. / Nbrium divaricatum, Unn, ; N. corona- 
Ri\3m,yacq.! Jasminum zeylanicum, Sums. 

Vera. — Chdndui, iaggai, taf^ar. Hind.; Tagar, iagur, tugur, ckamHi, 
Bkng.s Asuru, Nbpal; Artm, Lepcha; T€igar,Bouh.i ISofor, tagar. 
Mar. &Guz.; GrantU tagart^u, nandivardhana, Tbl.| N4gin>4uuUi, 
Kan.; Tagttra,SkHS. 

Reference*.— <^<wr4.,/?7. Ind,, Ed, C.B.C., 249, 250; Brandts, For. Fl,, 
322; Kurm, For, Fl, Burm,, 11^ 174; Btddome, PI, Sylv, Anal. Gtn., 
IS9; DalM, & Gibs,, Bomb, Ft,, 144; Mason, Burma & Its People, 
414, 79S: Elliot. PI, Andkr,, 63, 129: Irvine, Mai, Med, Paina, tit ; 
Med, Top. AjmW, 152; Baden Powell, Pb. Pr,, 360; Atkinson, Him, 
Dist.,3t3; Lisboa, U. PI, Bomb,, 39t ; Gametteers :-N,-W, P., I,, 82; 
IV., Ixxiv,; Mvsore & Coorg, I., 62; Ind, Forester, XIV., 298; Agn.- 
fforH,Soc. Ind., journal {Old Series), X„t7. 
Habitat.— A small, evergreen shrub, with silvery bark and glossy 
leaves, cultivated in gardens throughout India ; native country unknown. 
I^pe.— The red pulp obtained from the aril, or extra coat of the seed, 
gives a red colour, whkh is occasionally used as a dye by the hill-people. 

Medicine.— The wood is employed medicinally as a refrigerant (/r* 
vine), 

S tiuctuie of the Wood.— White, moderately hard, close-grained; 
weight 47ft per cubic foot. It is hard and tough, but too smallto be of 
much value as a timber. 

Domestic. — Irvine states that the wood is used as incense, and for 
purposes of perfumery. The sweet-scented plowbrs are esteemed for 
decorative purposes. 

T. dichotoma, RoxB. / 17. Br. Ind., III., 64s / Wight, Ic, t, 433. 
Syn.— Cbrbera dichotoma, Lodd,; C. Manohas, Linn,; Tanohinia 

DICHOTOMA, G, Don. 

Vtm,—Pili karbir, kaner mard. Ph.; Kdt-aralie, Tam. ; Dirvi-kaduru, 
Si NO. 



References.— ^(ur^., Fl, Ind., Ed. CB.C, 248; Gamble, Man, Timb,, 
262; Thwaites, En, Ceyl, PL, 192; Ainslie, Mai, Ind,, II., 260, 262; 
O'Shaugknessy, Beng, Dispens,, 447; Baden Powell, Pb, Pr., 36o; 
Gaaetteer, Mysore 6f Coorg, I., 62. 



Habitat — A small tree, common in the Western Ghits and the warmer 
parts of Ceylon. 

OiL— An OIL is said to be prepared from the seed. 

^ T. 10 
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The French and African Marigold. 



Medidne. — Ainslie informs us that the sbeds are said to be powerfully 
narcotic and poisonous, producing delirium and other symptoms similar 
to those caused by Datunu They are said by Lindley to be putative. 
The LEAVES and bark act as purgatives and are believed to be used in Java 
as substitutes for senna ; the milky sap is also described as cathartic. 

TACCA, Font.; Gen. Pl^ III., 741. 

Tacca pinnatifidai Forsk. ; Fl. Br. Ind., VI., 287: Taccackje. 
Syn. — T. tiTORE.s Rumph, ; T. pinnatifolia» Garin. 
Vtm.'^Dhai, Santal; Bard-kandd. Dbg.; Diva, diva kanda. Bomb.; 
Periya karunatk-kimhangu, karachunai, Tam. i Pedda-kandorgadda^ 
kanda, chanda, TsL. ; Chane^tMhanna, Malay. ; Pdnkhad^, pembwau, 
touk-ta, touia, BuRM. 
RtiectnctM.^Roxb,, Fl. Ind., Ed. CB.C, 2g7 / Voigt, Hort. Sub. Cat., 
600 i Mason, Burma & Its People, 507, S07 ; Rev. A, Campbell y Reft. Be. 
PL, Chutia Nagpur, No. 942$; Moodeen Sheriff, Supp. Pkarm. Ind., 238 ; 
Grifh., Cat. Bomb. PI., 230 ; Dalg. and Gibs., Bomb. Fl., 276 ; Dvmock, 
Mat. Med. W. Ind., 2nd Ed., 889; Drury, U. PI., 411; Lisboa, U. PL 
Bomb., 178 J Birdwood, Bomb. Prod., 238; Smith, Ec. Diet., 319; 
Gaaetteer, Bombay, XV., 44$; Ind. Forester, I., 261 ; Am.-Norti. Soc. 
Ind., journals {Old Series), IV., Set., 24, 25; Pro., 8; X., Pro., 91, iit, 
lis. 
Habitat. — A native of the hilly tracts of India generally, more espedal- 
ly of Chutia Nagpur, Central India, the Konkan, Malabar, Burma, and 
tne Malay Peninsula. 

Food.— It has a large, round, tuberous root, which yields a consider- 
able quantity of white nutritious fecula. This substance resembles arrow- 
root, and is much eaten by the Natives, especially in Travancore, where the 
plant is cultivated and forms an important article of trade {Drury), and in 
Mergui (Mason). It is said to be equal to the best arrowroot. The tubers, 
dug up after the leaves have died down, are rasped and macerated for four 
or five days in water, when the fecula separates in the same manner as 
that of sago. When in the crude and raw state it is intensely bitter and 
acrid, but these objectionable qualities are removed by frequent washing in 
cold water. In Travancore it is generally dressed with some agreeable 
acid, which improves its flavour (Drury). 

TAGETES, Linn.; Gen. PL, II., 4^1. 

TagetCS erecta, Linn.; Clarke, 142 ; CoMPOSiTiE. 

The French Marigold and (T. Patula) the African 

iClLLET D* INDE, ROSB InDB, Fr. [MaRIGOLD. 

Vem. — Genda,\K\Wi. &Ueng.; G^fniw, Uriya; Tangla, mentok, geHda 
sadbargi. Pa.; Makhmal, gul-jdfari. Bomb.; Guljhdto, Guz.; Rojia 
chaphul. Mar. -, Gulgoto, Kathiawak; Sa«rt*, Tel. 

References.— ^<»Ar5., Fl. Ind., Bd. C B. C.,604; Stewart,' Ph.* PI., 130 ; 
Elliot, Fl, Andhr.,23; Dymock, Mat. Med. W. Ind., 2nd Ed., M; 
Pharmacog. Ind., II., 321 / Baden Powell, Pb. Pr., 358 ; Atkinson. Him. 
Dist., 778 ; Lisboa, U. PI. Bomb., 247, 390 ; McCann, Dyes & Tans 
Beng., 140 ; Buck^ Dyes Sr Tans, N.-W. P., 29; Liotdrd, Dyes, App., 
a., v.; Wardle, Dye Report, 46 j Aplin, Rept. ShanStates : GamHteer z^ 
Mysore & Coorg, I., 62, 82; N.-W. P., I., 82; IV., Ixxiiu; Orissa, II., 
§79; Agri.'Horti, Soc,, Ind. Jour. (Old Series), VIII., 242; X., 12. 
Habitat.~African and French Marigolds are quite naturalized in India, 
and are also extensively cultivated as garden plants. 

T. 17 
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The African Marigold. 



(y. Murray.) 



Dye — The flower yields a yellow dye, which, though little used by 
dyers, is not unfreqaently employed by the poorer classes for colouring 
their clothes. The shade of yellow known as gendia is produced by it ; it 
18 also occasionally used in place of harsingkar or turmeric in producing 
the colour champai {Buck). McOann informs us that it is employed in 
Lohdrdigd to produce a dull green dye. " The flowers are first freed 
from the calyx> &c, the petals alone being retained. These are dried 
in the shade. To one seer of dried flowers, four seers <rf water are 
added, and the whole boiled till two seers remain ; four tolas of alum are 
then added. The cloth is steeped in this solution and then dried in the 
shade ; the colour resulting is a dull ^een " (Dyes and Tans of Bengal). 
Wardle reports thai the flowers contam a moderate amount of colouring 
matter, and produce, by the various processes he employed, several 
shades, all more or less yellow. With unbleached IndiAn tasar he ob- 
tained colours from drab to brownish-yellow ; with bleached Indian tasar, 
light brownish-yellow ; with corah silk, yellowish grey 5 and with wool a 
deep brownish-yelk>w. Of the last, he remarks : •• This is much the deep- 
est and yellowest colour I have obtained with this sample of dye-stuff." 

Medicine.— The flowers are used in diseases of the eyes, and, when 
given internally, are supposed to purify the blood. " One tola of the juice 
of the petals, heated with an equal quantity of ghi, is given daily for three 
days, as a remedy for bleeding piles^* (Dymock). 

Special Opinions.— § "The leaves, formed into a paste, are used 
as an application to boils and carbuncles. Beaten up with nitre and ifidigo, 
this paste is employed as a remedy for suppression and for retention 
of unne, when due to spasm. It is also applied externally with common 
salt and indiso in cases of tympanitis" (Civil Surgeon J, H. Thornton, 
B.A.t M.B.f Jfonghyr). "The juice is useful in earache, acting as a seda- 
tive " (Narain Misser, Hoshangabad). "The flowers, made into ointment, 
are used for unhealthy ulcers'* (Surgeon Anund Chunder Mukerji. 
Noakhally). 

Domettic and Sacred.— The flowers are much admired all over India, 
but perhaps especially so with the hill-people of the Himalaya. . They are 
largely employed for decorative purposes, and are strung into earlands I 
and hang round idols, or in front of shrines, temples, etc. Rojia, the name | 
current in Western India, [>erhaps denotes the introduction of the plant by 
the Portuguese with whom it appears to represent the Rosa de ouro or 
golden rose, which the Pope usually blesses at mass on a Sunday in Lent 
(Dymock). 

TALAUMA,/«JJ./ Gen. PL, I., iS, psS* 

K genus of treat or shrubs which belongs to the Natural Order Magnolia- 
CEiB. It comprises tome fifteen tpeciet, which are dittributed through the 
Tropics of Eastern Asia, Japan, and South America. Of these four are nativet 
of India. 

^ . ,^ . . [ Wagnoliacka. 

Talauma Hodgsoni, If./. & T.; Fl. Br. Ind., /., 40 ^ 

''^nlilff^Zl^l^t^'^ ^'^"'^ ^«-/, Nepal; i>a^a/... 

Habitat.— An eyergrreen tree, found in the forests of the Sikkim Hima- 
laya and the Khasia hills from 4,000 to 5,000 feet. 

cu^^^(GatBt:^a^^^^ even-grained; weighing .,1b per 

'^' T. 25 
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Talauma Rabanianai H.f. & T.f FL Br. Ind., I., 40. 

'VtriL'-^Safpa, Assam. 
Habitat.~A large tree of the Khisia hills and Burma. 
Stmctore of the Woo4.~Sometiine9 used in Assam for furniture and 
planking. 

Talc^ see Steatite. 

Talipot PallUi see Cofyjiha ooihcmculirera, JJnn,; Vol. II.» 575. 

Talispatra, see AUm Wehbiana, Lindl. ; Vol. I., 4. 

Tallow, see Oils, Vol. V., p. 459; see Wool (article Shbep & Goats), 

[Vol. VI.. Pt n..583. 

TAMARINDUS, Linn. / Gen. PL, /., j^?/. 

Tamarindus indica, Linn, ; 17. Br. Ind., IL, 2J3 ; Lbguminosa. 
The Tamarind Tree. 
Syn. — ^T. 0CCIDBNTALI8, Garin. ; T. OFriciNALis. Hook^ 
VtrtL-^Amli, anbli, inUi, teter, amlicd, iamru'lkindi, nuli. Hind. ; T/iv- 
t^, tintiri, HnUri^ HnHl, Utai, nuli, ambit, dmbli, Bbno. ; 94d» Mfo, 
Kol; Jojo, Santalj Teteli, Assam; Tiiri, Nbpalj TetUm, koyam, 
koyan, asok, Uriya ; Ckicha, KuRKU ; Jmli, chinch, C. P. s Sitia, hUta, 
Chita, GOND; Imli, N.-W. P.; Imli, OuDR; /iit/i,?dried fruit-^ojnar 
kind{^w^^ii*^^hd^j,\taytA»chinchd^) Pb.j Amli, Mbrwara; Gidam» 
ri,amri, SiND; Amli, amli^hd-Ut, ambit, Dbccan ; Chinim, amli, dmUi, 
chinch, chincha. Bomb. ; Chincha, amli, chiim, dmbali^ chinch, chicha. 



pamham, Malay, j Magyi, ma^, BuRM. ; Siyembela, maha siyambala, 
siyambula, SiNO. ; Tintiai, Hntiri, HnHli, idntrdrU, ambia, amUkd, 
Sans. ; Tamare-hindi, humor, sabdrd, umbli, ddrniMda, Ab ab . ; Anba- 
lah, tamard'hindi, Pbrs. 
RcferenceB.— /fa«5., Fl. Ind., Bd. CB.C, s3o: Voigi, Hori, Sub. Cal„ 
247; Brandis, For. Fl., i63: Kurm, For. Fl, Burm., I., 414; BetUome, 
Fl.Syl9„ti84; Gamble, Man. Timb., 142; also Cai., Trees, Shrubs, 
&c, Dofjiling, 32: Thmaites, Bn. CeyU PI., 9$; Dalm. 6f Gibs., Bomb. 
FL, 82: Stewart, Pb. PI., 76: Mason, Burma & lis People, 4S8 j Sir W. 
EUioi, Fl. Andhr,, 4n Sir W. Jones, Treat, PI. Indj^ V., 7S, No. 9; 
Rheede, Hort. Mai., /., 23: Pharm. Ind., 64, d4S ; FlUck. Sr Hanb., 
Pharmaeog., 224 ; Ainslie, Mat. Ind., I., 425 ; II,, 327 ; (yShau^hnessy, 
Beng. Di^ens., 3o9j Moodeen Sheriff, Supp. Pharm. Ind., 238; U. C. 
Dutt, Mat. Med, Hind., tS7f 32t ; Murray, PL & Drugs, Sind, 134 i 
Bent. & THm., Med. PL, t. 92; Dymock, Mat. Med. W.lnd., 2nd Ed., 
270,272,887; Oymock, Warden & Hooter, Pharmaeog. Ind., I., $32; 
Cat., Baroda Durbar, Col. Ind. Bxhib., No. #tfp / Year-Book Pharm., iS8s, 
236; Trans. Med. & Phys. Soc., Bomb., New Series, No. I., i8St-5»» 
irS; No. 4,^869 Birdwood, Bomb. Prod., 3o, 148, 219, 829; Baden 
Powell, PbTPr,, 270,344, S98 ; Drury, U. PL Ind., 411 ; Usrful PL Bomb. 
(JCXV., Bomb. Gam,), 65, iS3, 198,234* 387; Scon. Prod. N.-W. Pro9., 
Pi. V, ( Vegetables, Spices and Fruits), 44,61 ; Gums and Resinous Prod. 
IP, W. Dept. Reit.), 16; Cooke, OUs tSf Oilseeds, 76; also Gums 6t 
Resins, 25; Bidte, Prod. S. Ind., 6, 8$, m ; Stocks, Rept.on Sind; 
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The Tamarind Tree. 



(J. Murray.) 



TAMARINDUS 

indica. 



R0V. Accts., 102; Man. Madras Adm., 11,, I23; Gribhle, Man. CuddO' 
pah, 199; Boswellt Man. NHlorg, 96; Moore, Man. Trichimfofy, 80 : 
Appendix of a Note on the Condition of the People of Assam, vtde AgA* 
mle No. 6 of i888: Aplin, Rep. on the Shan States, 1887^8; SeUlement 
Reports t^Port BUrir. 1870-7 h 33 f Pat^dd, Delhi, cclxi.; N.-W. P., 
Shahjehdnpur, ix: Allahabad, 38; C. P., Mandla Dist., 89; Upper 
Codavery, 39 ; Chdnda, App. VI . ; Bhunddra, 20; Beldspore, 77 .- Nimdr, 
3o6: Chindwdra, iio, in ; Survey and Settlement of the Chellumhrum 
& Manangoody Taluhs of South Arcot, 34: Gametteers i^Bombay, I J., 
39! v., 23,^5. 2f^5; yi> t2; VI J., 37.4'! VJJJ., l83 ; XHJ.,24; XV^ 
77; XVII., 18; XVI n., 45! Panjdb, Delhi, 19! Rohtdk, 14! N.-W. 
P., L, 80! II., S^ ! III., 33! ^y-f ^JW. / Orissa, II., 160, 180 ! Mysore 
& Coorg, I., 49, SO: II. ^ 8, ii ! III., 2$! AgH.-Horti. Soc., Ind,r^ 
Trans., III.. 59! VI., 241! Jour., Old Series, VIII., Set., 176! IX., 
419, Set., 50! XIII., 3i8! Sel., 59, 61 ; New Series, II., 235; VII., 
943 ! Tropical Agriculturist, VIII., 1888-89, 72, 144, 216, 288, 36o, 432, 
504, 64S, 794t *^; /««'• Forester '.--III., 202, 238/ I A, 322; VI., 239. 
m8, 3ot ! VIII., 30t,4Ot! XII .^ 188 (xxii.), app. 27 / XIII., 120 : Spons^ 
EncycL»I.t 826, 1028! II., 1415, 1694! Bncyclop. Brit., XXIII., 40; 
Smith, Scon. Diet., 401. 
HabiUt.— A large, evergreen tree, which grow« to a height of 80 feet, 
wiih a drcumference of 25 feet. It is cultivated throughout India and 
Burma, as far north as the Jhelum. Is probably indigenous in Africa, 
possibly also in some parts of South India. It is one of the most beautiful 
of the common trees of India, and is frequently planted in avenues and 
topes. In the Central Provinces, Central India, find many parts of South- 
em India it is found self-sown in waste and forest lands. 
Gam.— It yields a dirty black gum of little value (Cooke). 
Dye.— An infusion of the lbavbs is said to yield a red dye and to im- 
part a yellow shade to cloth previously dyed with indigo {Atkinson). The 
leaves, flowers, and pruit contain a lar^e proportion of acid and are much 
employed as auxiliaries in dyeing, especially along with safflower. They 
arebelieved to act as mordants Con/, with account of Silk (Tasar) dyeing. 
OiL— An oil of an amber colour, free of smell and sweet to the taste, 
is prepared from the seeds by expression. This oil appears to have 
l>een brought to notice for the first time in 1856, when a Oaptafn Davies 
sent a sample to ^he Agri.-Horticultural Society of India, with the remark 
that it was, in his opinion, suitable for culinary purposes. The Society's 
Sub-Committee reported favourably on the oil, and suggested that it might 
be found useful in the preparation of varnishes and paints, as well as for 
burning in lamps. A member of the Committee remarked that it was occa- 
sionally employed in Bengal for making a varnish to paint idols, and for 
finishiiig kurpa cloth, but that it was very little appreciated. The Sub- 
Committee further noticed that the sample submitted to them had an 
odour of linseed-oil, but Oaptain Davies explained that this was not a 
property of the oil itself, but was due to the mill in which it had been 
expressed, having been one ordinarily employed for making linseed-oil 
(Agri.'Horii. Soc. 2nd., Jour., iS8<). The authors of the Pharmacogra* 
phta Indica have examined it, and write, " Braunt states that the seeds 
cont^n 30 per cent, of a thickly fluid oil with an odour of linseed, and 
classes it with the non-drying oils. By expression from the dry seeds, we 
were unable to obtain any oil, and by solvents the yield was only 3*9 per 
cent. The oil possessed greater siccative properties than boiled linseed 
oil.*' The subject appears to be well worthy of further investigation, the 
more so from the contradictory nature of the literature regarding it, for 
the seeds might be obtained in any quantity and cheaply , should the oil 
prove of commercial value. 

Medkine.— The tamarind has been valued from a very remote period in 
Sanskrit medicine^ and, through the Hindus, appears to have become known 
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to the Arabians. Through the writin|rs of the Arabs, it attracted attent'on 
in Europe, where it became known dunne the middle ages. The Arabs and 
Persians called it Tamare-kindi or *• Indian Date,'* thus adopting for its 
name that of their own best known fruit. In European wntings of the 
middle ages tamarinds are called 'o^u^o/vixa, And " dactyli acetosi," both 
evidently translations of the Arabian term, the idea of resemblance to the 
date being accepted. Salad inus and other writers of the period consi- 
dered the fruit to be obtained from a wild palm growing in India 
{Fliickiger ^ Banbury), The tree was first accurately described in the 
sixteentn century by Garcia D'Orta and by Linschoten. Sanskrit writers 
consider the fruit •* refrigerant, digestive, carminative, and laxative, and 
useful in diseases supposed to be caused by deranged bile, such as burning 
of the body, costiveness, intoxication from spirituous liquors, or Datuim. 
The SHBLLS of the ripe fruit are burnt and their ashes used in medicine as 
an alkaline substance, along with other medicines of the sort The pulp 
of the ripe fruit, as^well as a poultice of the lbavbs, is recommended to be 
applied to inflammatory swellings " {U, C. Duii), Dymock, quoting from 
the Makkzait'el'Advfiyat writes : ** Mahometan physicians consider the 
pulp to be cardiaQ, astringent, and aperient, useful for checking bilious 
vomiting, and for purging the system of bile and adust humours; when 
used as an aperient it should be given with a very small quantity of fluid. 
A gargle of Tamarind water is recommended in sore-throat. The sbbos 
are said to be astringent ; they are used as a poultice to boils. The leaves 
crushed with water and expressed yield an acid fluid, useful in bilious 
fever^ and scalding of the urine ; made into a poultice they are applied to 
reduce inflammaton^ swellings and to relieve p^n. A poultice of the 
FLOWERS is used in inflammatory affections of the conjunctiva; the juice 
expressed from them is given mtemally for bleeding piles. The b%rk 
is considered to have astringent and tonic properties. Natives bdieve th^ 
acid exhalations of the 1 amarind tree to oe injurious to health, and it is 
suted that the cloth of tents allowed to remain long under the trees 
becomes rotten. Plants also are said not to grow under them, but this is 
not universally the case, as we have often seen fine crops of Androgniplils 
panicnlata and other shade-loving plants growing under Tamarind 
trees." Ainslie and other writers comment on this belief in the baneful 
influence of .the neighbourhood of the tree. There is no doubt that Natives 
in all parts of the country are at one in considering its influence unwhole- 
some, especially during the rainy months. 

During the middle ages the fruit appears to have enjoyed a reputation 
in Europe for all the virtues ascribed to it by Arabian ana Persian writers. 
Linschoten described it as a very good purgative;— **For the poore that are 
of small habilite and are not able to be at charges of Rhubarbo, Manna, 
and such like costlie apothecarie's ware, doe only use Tamarinio pressed 
out into a little water, which water being drunk fasting In a morning, is 
the best purgative in the world.'* Paludanus, his learned commentator, 
informs us that ^ the Turkes and Egyptians use this tamarinde muche in 
hotte diseases and feavers, they put it into faire water, and so drinke it. 
I healed myself e therewith of a pestilent fever being in Siria.*' He adds 
that it is a valuable prophylactic against fever and useful in all diseases 
attended by heat, and that the leaves are vermifuge. 

In India at the present day it is employed for all the purposes for 
which it was considered valuable in ancient times. 

The fruit is officinal in modern Pharmacopoeias— West Indian tama- 
rinds in England, East Indian in most Continental countries. It is, 
however, valued only as a laxative and refrigerant for preparing drinks 
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in febrile and inflammatory affections, and as an adjunct to other pre- 
parations. In the PharmacopiBia of India Dr. Shortt is stated to recom- 
mend the seed, deprived of its testa^ as a valuable remedy in diarrhcea and 
dysentery. Many of the minor uses of different parts of the tree will be 
found detailed in the Special Opinions quoted below. 

Chemical Composition.— Fluckiger & Hanbury write that water 
extracts sugar, together with acetic, tartaric, and citric acids, combined 
chiefly with potash, from unsweetened tamarinds. East Indian tamarinds 
differ from West Indian, in being prepared for the market without the use 
of sugfar or syrup, and contain less citric acid. No peculiar principles, to 
which the laxative action of the fruit can be attributed, are known. The 
fruit pulp diffused in water forms a thick tremulous, somewhat glutinous, 
and turbid liauid, owing to the presence of pectin. The hard seed has a 
testa which abounds in tannin, and after long boiling is easily separated, 
leaving the soft cotyledons, which have a bland mucilaginous taste 
(Pharma^cographta), 

O. Mueller found from an analysis of nine samples of East Indian 
tamarinds that the oercentage of seeds averaged 13*9. The pulp, free 
from seeds, containea, on an average, 2j per cent, water, 16*2 insoluble 
matter, 5*27 potassic bitartrate, 6*63 tartaric acid, and 2*20 citric acid. The 
dry pulp had 7*20 per cent, potassic bitartrate and 9*09 per cent, tar- 
taric acid. Very small quantities of malic acid, calculated as citric acid 
in the above figures, were also found {Pharmacog, Ind.). 

Special Opinions.— § "Tamarinds are especially useful in prevent- 
ing or curing scurvy " (Surgeon' Major C, W, Calthrop, M,D,f Moray), 
•• Commonly used as an antiscorbutic " {Assistant Surgeon Nehal Sing, 
Saharunfore). " I have found * Tamarind sherbet* (made by boiling 
tamarind pulp in water and sweetening with sugar) a good laxative 
for children. It sometimes causes the motions to be very offensive ** 
{Surgeon^Major H, DeTatkam, M.D., M.R,C.P. Lond., Bombay 
Army, Ahmednagar). "Sherbet prepared with the pulp of fresh 
ripe fruit is a refrigerant and laxative in fevers" {Thomas Ward, 
Apothecary, Madanapalle, Allahabad), ** The tender leaves and flowers 
cooked and eaten are said to be cooling and antibilious. A decoction 
of the leaves used as a wash for indolent ulcers promotes healthy 
action. The seeds coarsely bruised^ soaked in water over night and cfiven 
to pigs, are fattening. The red outer covering of the seeds is a soothing and 
mild astringent, very useful in chronic dysentery if administered as be- 
low : — To half a drachm of the above, powdered, add one and a half drachm 
of cumin seeds powder and palmyra sugar-candy to taste, mix and di- 
vide into three powders, one for a dose every three or four hours. The 
Ash of the bark is given internally as a digestive'* {Surgeon- Major D* R, 
Thomson, M.D,, C I.E., Madras). ** It is useful as an antiscorbutic in place 
of lime juice, and is a common domestic, cooling laxative, useful in febrile 
and biljiary affections •' {Assistant Surgeon Bhagwan Das, Rawalpindi). 
** The juice of the leaves heated by dipping a red hot iron is useful in 
dysentery. The seed rubbed on a rough stone with water is a speciflc 
for Delhi boil*' {Assistant Surgeon T. N. Chose, Meerut). "Natives 
dislike the shade of the tamarind tree, and say it is hot. There is pro- 
bably some reason in this. As an antiscorbutic in food, tamarind is a most 
useful adjunct to the dietary of a grain-feeding people " {Surgeon-Gen- 
eral W. R. Cornish, F'.R.C.S., CLE., Madras). " In upwards of fifty cases 
of dysentery of all kinds I have used the root of one-year plants with 
black pepper ground up into a paste with butter-milk, and made into pills, 
given three times a day. Average number of days for recovery six ; long- 
est twenty days and shortest two days. ■ In one case the patient had been 
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treated with Ipecacuanha for several days. This preparation is certainly 
most useful in milder cases ** {Civil Surgeon D, Basu, Faridpur^ Btngal), 
** Is a mild laxative and refrigerant. It is osed in fever attended with cos- 
tiveness" {Assistant Surf f on R. C. Gupta, Bankipur). ^The juice of « 
the leaves if mixed with a little sugar may be given fn cases of dysentery " 
{Surgeon William Wilson ^ Bogra). ''The pulp of the fruit made into a 
sherbet with suear and water is a pleasant laxative. Useful in bilious 
nausea" {Civil Surgeon S. M. Shircor^, Murshedahad). "Two table- 
spoonfuls oi the fruit mixed with an equal Quantity of date«, boiled with 
a quart of milk and strained, forms an excellent cooling drink in feverish 
states and also a good antiscorbutic. The pulp of the fruit mixed with 
cold water and applied to the shaved head is useful in apoplexy and 
sunstroke" {Surgeon^Major G, K. Hunter, Civil Surgeon, KardchiU 
" Decoction of the leaves is used in acute dysentery " {Surgeon A. Crom^ 
bie, Dacca). " Syrup of tamarind is cooling, refneerant, and laxative " 
{Honorary Surgeon A. E, Morris, Tranquebar). ** Cooling, digestive, and 
laxative. Older pulps are preferred for medicinal purposes. Prescribed as 
a drink in certain bilious fevers " {Assistant Surgeon S. C. Bhjttacherji, 
Chanda). "Air blowing from tamarind trees is consklered as very 
injurious to health *' {Surgeon A. C. Mukerji, Noakhally), *« Fruit is 
laxative, the seed ground into a powder is used as an astringent. The 
leaves made into a decoction are used also as an astringent " {Surgeon- 
Major Lionel Beech, Cocanada). "The pulp (preservd for fifteen or 
twenty years) is used in the form of sherb^ in cases of habitual constipa* 
tion. The expressed juice of the leaves, a little warmed, is used internally 
in dysentery. The juice of an old tree taken internally promotes the 
secretion of milk " {Ctvil Surgeon J> H, Thornton, B.A., M.B,^ Monghyr). 
Food.— The fruit, a large flat pod, from 4 to 6 inches in length, filled 
with acid pulp, is largely eaten, beincr a favourite ingredient of curries and 
chatnis. It is also employed in mating a pleasant cooling drink or sher- 
bet, with sugar and water. Two kinds are recc^nised : the small-seeded 
red Guzer^ tamarind, and the common red dish-brown. In India the 
fruit is not prepared for the market by adding sugar or syrup as in the 
West Indies. The seeds and epicarp are more or less removed by hand, 
and the pulp is then frenerally mixed with about 10 per cent, of salt and 
trodden into a mass with the naked feet. The best qualities are free from 
fibre and husk, the worst contain both, as well as a large proportion of 
seed. Careful house-keepers prepare their own pulp by exposing it for 
about a week to the sun and dew (Dymock). 

The siBDS are largely eaten by Natives. After the outer skin is re- 
moved by roasting and soaking, they are then boiled or fried, and are said, 
when thus prepared, to be tolerably palatable. They are also used as a 
flour after being dried and ground. The sbbdlino or tender plant when 
about a foot high is eaten as a vegetable. The lbavbs are employed to 
make curries, especially in times of scarcity, and the plowbrs, made into 
a dish called chingar, are also eaten. 

The Umarind, neariy every part of which is useful, is necessarily of 
conskierable value. In Government Forests it is farmed annually to the 
highest bidder, the product constituting an important item of forest 
revenue. A good tree will give about 35ofc of fruit, which varies con- 
siderably in value according to quality. In Bangalore the average selling 
price is said to be about 4 pie per ft {Liotard); in Bombay the b^ quali^ 
fetches about R50 per kandy of 7 cwt., while some of the inferior kinds 
are not worth more than R20 {l^mock). Large quantities are sent to the 
seaport towns from the interior, and are thence shipped to Europe, Persia, 
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and other countries. No exact information can be given as to the quantity 
annually exported. 

Str u cture of the Wood.— Yellowish white, sometimes with red streaks, 
hard and close-grained ; heartwood small, near the centre of old trees only 
dark purplish-brown, with an^ irregular outline and radiating ramifications 
It is regarded as very durable ; weight ft-om 60 to 83ft per cubic foot. 
This timber is highly prized though extremely difficult to work, and is 
used chiefly for wheels, mallets, planes, furniture, rice-pounders, oil and 
sugar mills. It is also excellent for turning purposes, and is one of the 
woods preferred for making g^n-powder charcoal. It is also much prized 
for fuel when great heat is necessary, as in brick-making. From the 
pliability of the tree to become hollow in the centre, it is extremely difficult 
to get a tamarind-plank of any width. Partly for this reason, partlv 
because it is liable to the attacks of insects, it is not used for house build- 
ing. 

Domestic and Sacred.— The pulverised sbbd, boiled into a paste with 
thin glue, form one of the strongest of wood-cements. A size made from the 
seed IS used to dress country-made blankets. In Southern India a strong 
infusion of the pruit mixed with sea-salt is used by silversmiths in prepar- 
ing a mixture for cleaning and brightening silver (Drury), In certain lo- 
calities the tree is considered to be haunt^ by spirits, and is worshipped 
in Jimbughoda, on a day called AmU Agidras (Ltsboa), 

TAMARIX, Zinn, ; Gen. PL, /., j6o. 
Tamarix articulata, VaAL; FL Br.Ind., 7., 249; Tamariscineje. 

Syn.— T. ORiENTALis, Porsk, ; T. PHARAS, Ham, ! Thuya aphylla, Z.i«« 
Vttn.— /.i^yA^v ^^f'^chhdtufnd^n, nahnui'mdyin) Hisp.} Rakia-jhav] 



Bbng. ; Fards,/ardsk, farwd, 



•mdvin, \ 
'; ikhdn. 



r4khi ikarlei, narlei, khagal, fhar' 



wdn, gftwdt ghuM {gaWs^mdi vari, tndi chhSti), (manna -^«ra«;-*(«, 
mtViZft), (flowers- Wr), Pb. ; Ghwd,gkwhaM, PysHTU : Kitri, Baluch 




shtvafpu-shtru'shavukku, Tam.: Erra-Zrusaru, erra-shtri-saru, Tel.; 
Aslul'ormar, toffdl-akmar, (gaWa^habhul asle, samaraiul-asl, aasbah), 
Arab.; Game-^urkh, kohr-a-gam, {gaXh^goMmdgafe'kkurd, mdy-ine- 
khurd), Pbrs. 

Reference --5r«>frfM. For. FL, 22; Beddome, For. Man.,*x.: Gamble, 
Man. Timb., 20; Stewart, Pb. PL, 92; Rept. PL Coll. Afgh, Dtl, 
Com., 42; Pharm, Ind.. 29; Fluck. & Hanb., Pkarmacog., $98; 
<^Shaughius^^B4mg. Dtspens., 332 ; Irvine, MaL Med. Patna,7a; 
Moodeen Sheriff, Suj^'^ " -- ........... 

(in 
Mei 

Ind., , , -.., ^„., ^, ^ ^ 

Li^ord, Dyee, i3, 14; Stocks, RipL on' Siml ;Siiiiimeni R^wrtTi'^fan^ 
jdb, Montgomery, j6; Jhang, 20 ; Lahore, 15 ; Gametteers i^Panjdb, 
Hoshtdrpur, 10: Montgomery, if: Mumaffargarh, 22 i Midtdn. 102; 
Buntiu, 23; Wandhar, $: Peshdwar, 26: KamaL 16; Rohtak, 14: 
Amrttsar, 4! Jhang, 16; Ludhidna, JO: N.-W. P., IV., Ixviii.; Agri.- 
Hortt. Soc., Panjdb, Select Papers to 1862, t8, 51, 148, 149* ^ndex, $5 ; 
Ind. Forester, -^11. , 77/, 407 ; Yv., 233; VIII., 33$; XIV,, 36?; Smith] 
aeon. IJtct.% 402, 

Habitat. — A large or moderate-sized tree, common in Sind and the 
Panjib, cultivated m Rohilkhand. Beyond India it extends to Afghinis- 
tin, Peraia, Arabia, North and Central Africa. It grows well on sandy 
and saline soils, requires liule water after it has once taken root, springs 
up freely from seed, and is readily propagated by cuttings. 
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Gum.— It yields a small quantity of gum of little value. 

Dye and Tan.— The bark is occasionally employed for tanning ; the 
small irregularly rounded tuberculate oalls, often abundantly produced 
on the branches by the punctures of an insect, are used as a mordant in 
dyeing and also m tanning. They are similar in properties to those of 
T. gallica, from which they differ only in their smaller sure and irregular 
shape. In a few localities of the Panjib, the flowers are said to be also 
used in dyeing (Stewart). 

Medicine.— The bark is bitter, astringent, and probably tonic (Pharm. 
IndJ). The astringent galls are used in the Panjab for making gargles, 
&c., and for most of the purposes to which common ealls are appli^ in 
medicine. Tamarisk manna, produced on the twigs by the puncture of an 
insect, in parts of the Panjab and Sind, is collect^ during the hot weather 
and employed for medicinal purposes and to adulterate sugar. It will not 
keep more than a year, and readily deteriorates if exposed to damp 
(Brandts). 

Special Opinion.— § •* The bark powdered, and in combination with 
oil and kamela, is used as an aphrodisiac by the Natives, (t is also em- 
ployed as an application in eczema capitis and other diseases'' (Narain 
Misser, Hoshangabad). 

Structure of the Wood.^White, moderately hard ; weight about 6ifc 
per cubic foot. This timber is used for many kinds of ordinary work, as 
or making ploughs, Persian-wheels, the frame-work of native beds, and 
small ornaments. In Western Rajputina it is said to be employed for 
making screws of mills and presses, carts, and for house-building. In the 
dry and more desert tracts of the Panjdb and Sind the rapid growth of 
the Tamarisk renders it a valuable source of firewood. The wood is also 
used for making charcoal. 

Domestic— The twigs are frequently covered with a slight efflorescence 
of salt, which, according to Edgeworth, is utilized by poor people near 
Multin, who use the water into which they have dipped the branches to 
season bread. 

Trade.— The galls are occasionally offered in the drug market of 
Bombay in large quantities, but are frequently not obtainable. They 
fetch from Ri2 to 13 per maund of 37)0^ (Dymock), 

Tamarix dioicai Roxd. ; Fl. Br. Ind.\ /., 24g. 

Syn.— T. articulata, WalU not of Vahl. 

Vtm.^yau,jhauy Hind. ; Laljhau, Bbno. ; Rgelta, Ladak ; fha£, Idi, 



fc 




tururt'jabin,* SiNO; Pilchi, kachlei,jhaup Mbrwara. 
• Thif name is given on the authority of Stocks. According to FlUckiger & 
Hanbury turanjabin b the Arabic name for the exudation of Alhagi came- 
lomm, Fisch. 

RtiettO!C^.^Roxb., Fl. Ind., Ed. C.B,C., 274;Brandis, For.Fl..2T ; 
Kurm, For. Fl. Burm., /., 83 ; Beddome, For. Man., xx. ; Gamble, Man, 
Timb., 19 f Cat., Trees, Shrubs, &c., Darjiling, 6 ; Stewart, Pb. Pl.^ 
91 ; Trans. Med. & Phys. Soc. Bomb., New Series, No. 111. for 1855- 
§6, 14J ; Birdwood, Bomb, Prod,, p, 247, 309; Baden PowelL Pb, Pr., 
331,397, 452, S9S; Atkinson, Him. Dist. ( X., N.-W. P. Gag.), 306; 
Liotard, Dyes, 14; Cooke, Gums & Besins, 25; Stocks* Rep. on 
Sind ; Settlement Report, Panjdb, Delhi, 28 ; Ga»etteers :—Bombay, V., 
23; Panjdb, Montgomery, if ; Mutaffargarh, 22 ; Lahore, 11 ; Dera 
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GhaMi Khdn, 10 ; Dera Ismdil Khdn, ig ; Delhi, 20; Bannu, 23; Kamal, 

16 ; N.'W. P , IV,, Ixviii, ; Aeri.-Hortt, Soc., Panjdb, Select Papers up to 

1862, 40, £0, Index, 55; Ina, Forester: —II„ 17 1, I7S> 407 ; tV., 229 ; 

X., 325 1 XIL, App,, 6; XIV., 36l, 

Habitat.— A g^garious shrub, found near rivers and on the sea-coast ; 

throughout India from Sind to Burma; often planted for ornament. 

Like T. gallica it grows freely in soil impregnated with salt, and is 

easily reproduced from coppice shoots. 

Gum. — Baden Powell states that a ^m is obtained from this species 
or from T. articulata, which he describes as follows :— ** This occurs in 
nodules, highly friable, of a granular texture ; the nodules appear opaque 
or a pale yellow ; but the little grrains of which the nodule consists are 
individually transparent ; the centre of each nodule is more transparent 
and of a red colour. Us taste is very peculiar, of a bitter combing with 
sweet, like a mixture of liquirice, aloes, and sugar ; it is quite soluble in 
water.** 

Dye and Tan.— The oalls like those of the other species are astringent 
and are employed as a mordant in dyeing, to produce various shades 
of grey and black with salts of iron, and in tanning {Baden Powell). 

Medicine. — The twios and oalls are used medicinally as an astrin- 
gent. Stocks states that this species is the chief source of tamarisk 
manna, see T. articulata and T. gallica. 

Food.— i/a^f, the manna from this tree, is used in Sind for making 
confections, fefc. (Stocks), 

Structm« of the Wood. —Red, outer portion white, moderately hard ; 
weight 49ft per cubic foot. It is mainly employed for fuel, but, in the 
Northern i'anjib, it is also used for making Persian-wheels, in turning, &c. 
In Laddk, where wood is scarce, polo sticks are said to be made of it 
{Stewart), In the Southern Panjib the twigs are utilized in the manu- 
facture of baskets, rough brooms, and the lining of kacha walls {Settle* 
ment Rep,, Delhi). 

{24 B ; Ic, 22. 

Tamarix ericoides, i?^///./ Fl. Br.lnd., /., 249, Wight, III., /. 

Syn.— T. iiucRONATA, Smith; T. tbnacissima. Ham,; Trichaurus 

ERICOIDBS, W, & A, 

Vem. — Javra, Mbrwara. 

Rt£trtnctn.^^Beddome, For Man., xx, ; Dalx. & Gibs,, Bomb, Fl., ta ; 
Lisbon, U, PL Bomb,, 9 S Gag,, N.-W. P., I„ 8r ; IV,, Ixviii.; Ind, 
Forester, XII,, App, 6, 
Habitat. — A slender shrub or small tree, met with in Bengal, Central 
and Western India, and Ceylon. 

Domestic— The branches are used for firewood in Bombay. 

T, gallica, Linn. ; Fl. Br. Ind,, /., 248. 
Thk Tamarisk. 

Var. indica, Wild.'^T. indica, Kan, ; T. gallica, Wight, III., t. 24A ; 

T. articulata. Wall. Cat. 8756 a. & d. 
Var. Pallasii, Desv,,^T, ramosissima, Ledeb. 
Vem. — yhdv jhdu, (galls -dari-mitif). Hind. & Hbng. ; Jauld, jaura, 

Uriya; Telta, rgeeta, Tibet; Pilchi, kod, r4kh, lainyd, jhau, lai. 
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Vukku, idta^haVukku, skirU'skavukkM, TaM . : E'rW'sarttt skin^saru, 
pakkd.pakki. prakke, Tbl. ; 7hdtMkth shdfHika, Sans. ; Asl, taifd, (galli 
'^samaraM-a^l, samaratuHar/d, habhuUasl, aambak, jaMm&94^,hab- 
bui-tar/d), (manna **^a«iif;a^9f), Arab. ; Gam, sMr-goMf goB-shakar, 
{ftiX]B^ga9md»aJ, goMmdMOM, gaMm4;d, (manna— ^oaaffjvi^ii), Pkrs. 

KtttttaetB.—Roxb., Ft, Ind., Ed. C.B,C., 274; Vmgt, Horf, Sub. OU^ 
tjg ; Brandts, For. Ft., 30, t., 5 ; fCurm, For. Ft. Barm., IpSSf Beddome, 
Ft. Sytv., t. 201 GambU, Man. Timb., tg } Ropt. Pt. CoU. Afgk. Del. 
Com.. 42; Sir W. Bltiot, Ft. Andhr.. 141, IS7 ! Pkarm. Ind., 29 ; Flnck& 
Hanb., Pharmacog., 414 ; Irvine, Mat, Med. Paina^ 71 ; Moo^teen Skerif, 
Supp. Pharm. Ind., 238, 239 ; J^^t. Med. S Ind. {in MSS ), 3ps U. C. 
Dutt, Mat. Med. Hiud., Sot; Murray, PI. & Drugs, Stnd, 46; 
Drmock. Mat. Med. W. Ind., 2nd Ed., 76, 7^; Dymock^ Warden, and 
Hooper, Pharmacog. Ind., I., iS* ; Trans. Med^ & Phys. Soc. 
Bomb., New Series, No. III. for i8sS'5^» 'S3 ; Notes by Mr. Duthie^s 
collector^Trans'Indtts No. 6, 8os6 / Baden Powell, Pb. Pr., $31, 5^ ; 
Atkinson, Him. Dist. ( X., N.-W. P. Com.), 306 g Useful PI. Bomb. 
iXXV., Bomb. Gam.), 8; Uotard. Dyes, i3; Bidio, Prod. S. 
Ind., 20,108; Settlement Reports: Panjdb, Lahore, ts, i4; Guar it, 
l34; Delhi, cclxix.; Montgomery, 16 ; Gaaetteers: — Bombay, V., 288 ; 
Panjdb, Mdltdn, t02iDera Ghdmi Khdn, to, 8$ : Jalandhar, 5; Mont- 
gomery, t7; Gujrdt, It ; Delhi, t8 ; N.-W. P., Ueviii. / Orissa, II., r79\ 
Agri.'Horti. Soe., Ind z-^Jour. {Old Series), IX., 423 ; XIII., J72, 173: 
Ind, Forester, II., t7r I If ., 
Smith, Barn. Diet., 40t. 
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Habitat— A shrub or small tree, found, especially along rivers and near 
the sea-coast, throughout India from the North- West Himalaya to Burma 
and Ceylon ; distributed to Afehinistin, Persia, the Western and Southern 
shores of Europe, China, and Japan. It favours sandy or gravelly soils, and 
flourishes on land impregnated with salt. When young it grows moderately 
fast^ but soon reaches maturity and decays rapidly. It is easily propagated 
from seeds and cuttings. 

Dye and Tan.— The galls, which are similar in properties to those 
of T. artiailata, are from two to three times larger, and are extensively 
employed in dyeing and tanning in the same way as common Galls (see 
Qnercns). The bruised twios are similarly used in the Trans-Indus. 

Medictne.— The galls have long been known and used in Northern 
India as a^ringents* The late Dr. Stocks speaks highly of their value, 
and, from personal experience, recommends a strong mfusion as a local 
application to foul, sloughing ulcers and phagedenic buboes* By Natives 
the galls and astringent bark of the twigs are principally employed in the 
treatment of diarrhoea and dysentery. They are noticed jn the non-offidnal 
list of the Indian Pharmacopeia, and there appears to be no reason why 
the]r» together with the galls of T. articubita, should not altogether replace 
the imported oflfteinal oak-gall. The ashrs of the bark are said to contain 
a large proportk>n of sodic sulphate (Baden Powell). 

A variety of this species (var. mannifera, Ehrenh.) produces the greater 
part of the Tamarisk manna collected in Arabia and Persia which is fre- 
quently met with in Indian bazirs under the Arabic or Persian name. It 
exudes, in conseauence o\ the puncture of an insect (Coccus maimipanWf 
Ehrenb.), in little honey-like drops, which solidify on exposure (Phsr- 
macog*)* It is employed medicinally in India, like officinal manna, te., as 
a determent, aperient, and expectorant, and is also said to be recommend- 
ed by hakims in cases of chronic enlargement of the spleen. Oymock 
informs us that it is imported into Bombay from Persia, and sells for about 
8 annas per lb. It is aoubtful to what extent the Indian varieties of this 
species shed manna, if they do so at all. The ealls. like those of T« aiticii- 
lata, are sometimes abunaantlv procurable in the Bombay market* while at 
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The Tamarisk. 
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TARAMIRA 
oil. 



Chemistry. 

77 



others they cannot be obtained at all. They fetch the same price as chhoU 
mdyin. 

CHBMIC4L Composition.— The ealls contain as much tannic acid as 
oak-galls and are readily purchased when offered for sale in Europe 
(Pharm. Ind.). A specimen of the manna from Sinai, examined in 186 1 
by Berth«l6t, had the appearance of a thick yellow syrup mixed with 
vegetable fracmaents. It was found to consist of cane sugar* invert si^ar 
(laevulose ana glucose), dextrin and water, the latter constitutinff one-mth 
of the whole. A sample from Persia yielded to Ludwis, dextrin, uncrys- 
tallizable sugar, and organic acids (Pharmacog.), 

Stmctiire of the Wood.— Whitish, occasionally with a red tinge, open 
and coarse-fijained, fairly hard and toueh but not strong. It is occasionally 
used in Sind and the Southern Panjdb for making agncultural implements 
and turned lacquered work, but its chief value is as a plentiful source of 
fuel and firewood (Brandts). The smaller twigs are employed for thatch- 
ing and basket-making (Settle. Rep,, Lahore)* 



Tamariz macrocarpa, Bunge. ; Boiss., Fl. Or., /., yjg. 

Vem. — Kirri, goM-surkkt Baluch.; GamUi, SiND. 
References.— iifVcAison, Bot. Afgk, Del. Com., 4M; Lace, Notes on 
QuettaPL{MSS). 

Habitat — A very common large shrub throughout Northern Baluchis- 
tiin and the Sind-Baluchistin Frontier. 

Fodder.— Mr. Lace informs the writer that the lbaves and young 
BRANCHES form one of the chief camel fodders in Peshin. He adds, ^ A 
well-known camel contractor tells me that camels only care for this after 
the branches have been well washed by rain ; when covered with dust and 
salt after drought they don't eat it if they can get anything else." 

TANACETUMi Linn.; Gen. PL, II.. 434. 
Tanacetum senedonis, Gay ; Fl. Br.Ind., ill., j/p; Composite. 

Sya— T. TOMBNTOSUM, DC. 
Vtm.^P4rkar, Ud. 
Reference.- Stowart, Pb. PL, isu 
Habitat.— A plant of the Western Himdlaya, found in Lahoul, Kuna- 
war, and Garhwal, at altitudes of 11,000 to 14,000 feet. 

Fodder.^ It is browsed by goats. 

Domestic— The thick roots are occaaonally used for fuel (Stewart). 

T. tcnuifoUum, yacq. / Fl. Br. Ind., III., jip. 

Sya.— Artemisia trnuiflora, Jacq. 

l^tUxtactm.^Stewart,Pb. PL, i3o, t3t : Year-Book, Pkarm., 1874, 626/ 
GoMttUer, Panjdb, Simla, 12 f Agri.-HorH. Soc. Ind. :^Trans,, IIL, 
'99 / Jour. {Old Series), II., Sel., i82. 

Habitat.— A herb, which closely resembles T. ttbeticom. Hook, f. fsf 
Thoms.,met with in Kumion and Western Tibet, at 14,000 feet. 

Food.— It is said by Oleshorn to be useful for flavouring puddings. 
Tar, sec Pinna, Vol. VI., 243. 
Taiamira Oilisee Ernca sativa, Lam.j Crucipbra; Vol. III., 266, 
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TARAXACUM, Hall; Gen. PL, IL, s^^- 

Taraxacum officinale, ^igg-/ Fl. Br. 2nd., IIL, 40 j ; Cowosnm. 
The Dandelion. 
Syn. — T. Dens-leonis, J9tf>^./ Leontodon taraxacum, Ishk. 
Var.— a, typica. 
„ j3» fi:laucescen8,=T. Wallichii, DC:; Leontodon olaucss- 

CENs, M. Bieb, 
„ v,riopoda,— T. BRiopODUM, DC; Leontodon briopodum, 

Don.; L. eriopus, ^^r^n^. 
„ 3, parvttla,— Leontodon parvulum. Wall. 
Vera. — Yafnaghi khd, ras^A^ Ladak ; D&dal, baran, kanphil, didli^ 
radam. didn batthal, shamukei, shamike, Pb.; Baihur, Sind ; Pathri, 
Dec. 
References.— '5<«»ar/. Pb. PL, i3i ; AitcHson, Bot. Afgh. Del. Com., 82 ; 
Phann. Ind., 123 ; Ainslie, Mat. Ind., I., xxiii,; 0*Skaughnessy, Beng. 
Dispens., 407 ; Fluck. & Hanb,, Pharmacog,, 392 ; Bent, & Trim., 
Med. PL, t, tS9 ; Murray, PL & Drues, Sind, 186 ; Bidie, Prod. S. Ind., 
59; Atkinson, Him. Dist.fSro; Birdwood, Bomb Pr., 49; Smith, Scon, 
Did., 150 ; Rep. Govt. Bot. Gardens, Nilghiris, 1881-82. 1884^5 : Gazetteer, 
Simla. 13; Agri.'HorH. Soc. Ind.x-^Jour. {Old Series), XIV., 7/ {New 
^ Series), III. Pro., 36; IV., 18, 19. 
Habitat. — A common herb, found throughout the Temperate Himalaya 
and Western Tibet, from T,ooo to 18,000 feet, also found on the Mishmi hills. 
Sir J. D. Hooker remarks, ** It is remarkable that this common Himd- 
layan plant should not be found in the Khdsia or Nilghiri mountains, 
even as a garden escape." Of late years, however, it is said to have begun 
to spread rapidly in all directions from Ootacamund, and occurs in such 
quantity in the deeply-tilled soil of the Cinchona plantations that abund- 
ance of its roots mieht be annually collected to supply the wants of all 
the medical stores in India {Nilghiri Bot. Garden Reports). 

Medidne. — The medicinal properties of the root are too well known 
to require any notice in this work. It appears to be little known to, or 
appreciated by. Natives. 

Food and Fodder. — The leaves may be used in the form of salad in 
place of lettuce, though rather too bitter to be very palatable. They, how- 
ever, form good food for cattle. The root is sometimes employed instead 
of chickory for mixin&f with cofifee ; in France it is eaten raw as a salad, 
and in Germany is boiled for use as a vegetable. 

TarOy seeColocasia antiquoram, Sohott.; Aroidba, Vol. II., 509. 

[p. I et sea. 

Tasar, Tusser, Tussar, or Tussah, etc., see Silk, Vol. vi., Pt hi., 
TAVERNIERA, DC. ; Gen. PL, /.. j//. 

Tavemiera nummularia, DC; FL Br. Ind., II., 140; Wighi, 

[Ic, /. iosj; Leouhinosa.' 
Syn.— T. spartba, DC; T. cunbipolia, Arn.f Hboysarum nummu- 
lar! folium, Z?C./ H. SPARTBUM, 5«r«.; H. G I B90N I, (rroA. 
References.— />a20. & Gibs., Bomb. Fl., 67 ; Graham, Cat. Bomb. PL, 49 ; 
Murray, PL & Drugs, Sind, I23 ; Gaaetteer, Mysore 8l Coorg, /., $6; 
AgH.'HorH. Soc, Ind., Journals {Old Series), XIV., 8.^ 
Habitat.— A copiously branched under-shrub, met with in the plains of 
Sind and the Panjab, distributed to Afghinistin. 

Medidne.— The leaves are said to be useful, in the form of a poultice, 
as a cleaning application for sloughing ulcers {Murray), 
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TAXUS , Linn, ; Gen. PI., III., 431. 

Taxus baccata, Linn, / FL, Br. Ind., K, 648 ; CoNiFERJt. 
The Yew. 
Syn.— T. NuciFBRA, Wall,; T. wbpalinsis, Jacq. ; T. contorta. 

Griff, ; T. ORIEKTALIS, BerthoHnt, 
VenL—Thino, birmi, aimub birmi, HiND.; BurmU, bhirmie, sugandh, 
Bbno.; Dingsableh, Khasiaj Tckeiray sulah, tcheir ay gulab.NKP al; 
Nhare, Tibet; Tingschi, tsashing, Bhutia; Cheongbu, Lepcha; 
Thinner, geli, gallu, I4st, N.-W. P. ; Thaner, ihuner, liet, nhare, brdhm*. 
gelt, gallu, Itbt, KUMAON: Puttg cha, (ung cku, sunf cha, Ladak ; 
Tfing, sungal, postil, postal, barma, birmt, barini, thAnu, chogu, chatittg; 
Kashmir; Birmi, barma. barini, tung, ihinu, sungal, postal, ch^u, 
chatting, Chamba; Birmi, tiing. thinu, barma, barmi, kauti, dhini. 
chog4, rakkal, rtkhdi, nyamdal. thona, kadenrti, rikaltng, Ieaves-6»rmi, 
Pb.; Badar, sarop, sardb, kharoa, PuSHTU ; Bkirmi, sugan,A}U,', 
Betrmi, leaves^ tdltspatr. Bomb, 
References.— ^ran^ts. For, Fl,, 539 ; Gamble, Man, Timb., 418 ; Stewart, 
Pb, PI,, 227 ; Irvine, Mat, Med, Patna, 11 : Bent. 6t Trim,, Med, PL, 
t.253; Dymock, Mat, Med, W. Ind., 2nd hd., 7SS ; Birdvood, Bomb, 
Prod,, 85 ; Baden Powell, Pb, Pr,, 3j3, 599', Atkinson, Him, Dist,, 75/, 
775, S43; Settle. Pep,, Simla, xliti , App,, ii. ; Gazetteers :—Bannu, 
2s ; Rawalpindi, 15; Peshawar, 28; Hamara^ 14; Dera Ismail Khan, 
to; Simla, 10: Gurdaspur, 54; Agri.'Mortt, Soc, Ind. .--^y our, {Old 
Series), IV,, Sel,, 259, 261, 267, Pro., 7' ; VH-, '55-159, 16 r ; VIII,, Sel,, 
ig6; XIII., 38 1, 383, 39' ; XIV., 13,36,267,269,271, 272; Ind. For- 
ester i^IV., 292; v., 184-186; VIII., 38, 404; IX.^ 321; XI., 284; 
XIII., 62, 66; Smith, Econ. Diet., 447- 
Habitat.— An evregreen tree, found on the Temperate Himalaya from 
6,000 to 11,000 feet, the Khdsia hills at 5,000 feet, and in Upper Burma ; 
distributed to North and Temperate East Asia, all Europe, North Africa, 
and North America. In the Himalaya it attains a considerable size ; 
Madden mentions a tree at Gangutri 100 feet high and 15 feet in girth. 
In the Panj4b hills it is commonly about 5 to 6 feet in girth, in Hazara 8 
to 9 feet is not unfrequent (Brandts). 

Gum. — Tlie tree yields a g^mmy exudation, which forms a portion of 
the incense used in Tibet. 

Dye. — According to Madden the people of Ladak im(>ort yew bark from 
Kashmir and Kandwar, on account of the inner part, which they employ as 
a red dye. Hooker notes that the red juice of the bark is used in Nepal as 
an inferior dye, and by Brahmins for staining the forehead. 

Medidne.— " The leaves contain a volatile oil, tannic and gallic acids, 
and a resinous substance called taxin. Yew leaves and pruits have been 
given for their emmenagogue, sedative and antispasmodic effects. Pereira 
says that therapeutically the yew appears to hold an intermediate position 
between Savin and Digitalis, oeing allied to the former by its acrid, diure- 
tic, and emmenagoeue properties, and to the latter by the giddiness, irre- 
gular and depressed action of the heart, convulsions and insensibility, 
which it produces. Yew is, however, reported to have one decided advan- 
tage over Digitalis by its effects not accumulating in the system, so that it 
is a much more manac^ble remedy than Digitalis. Besides its use as an 
emmenagogue and sec&tivein thesame cases in which Savin and Digitalis are 
administered, it has also been employed as a lithic in calculus complaints ; 
and as an antispasmodic in epilepsy and convulsions. According to Dr. 
Taylor, the yew tree is sometimes used by ignorant persons to cause abor- 
tion. At the present time, yew is never us«i in regular medical practice 
in Europe, the principal interest attached to it has, therefore, reference to its 
poisonous properties. Thus, the leaves and young branches act as a 
narcotico-acrid poison, both to the human subject and to certain animals. 
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but more especially to horses and cows. Fatal cases of poisoning have 
also occurred from swallowing the f niiU It is frequently stated that animals 
may feed uoon the young n-owing shoots with impunity, but that when 
these have been cut off» and left upon the ground for a short time, they 
are then poisonous. This is an entirely erroneous notion, for yew shoots 
and leaves are poisonous both in a dried and fresh stala.. It seems certain, 
however, that the red, succulent cup of the fruit is harmless, f^ a fatal 
case of poisoning has been recorded of a child from swallowing the entire 
fruit witn its contained seed ; whilst other children, who had partaken of 
the fruit at the same time* but who had rejected all but the fleshy cup, 
suffered no ill effects" (BeniUy ^ Trimen). 

In Northern India the leaves are largely employed for medicinal pur- 
poses, under the name of birm or brdhni, chiefly as a remedy for indi«' 
gestion and epilepsy and as an aphrodisiac (Irvine), Thev are exported in 
considerable quantities from the hills to the plains. Accoraing to Dymock 
they constitute at least a portion of the drug known as talisfatr in 
Bombay. Considerable contusion exists r^arding this drug. In Calcutta 
it appears to consist of the leaves of Abies Webbiana, while Moodeen 
8henff assigns the name of talishpairi to the leaves of Cinnanionmm 
Tamala, Nees, It is, therefore, doubtful to which plant the ialispair of 
Sanskrit writers belongs, but a medicine described as '' carminative, ex- 
pectorant, and useful in phthisis, cough, and asthma," can hardly have 
been the leaves of the Yew. (C<nrf. with Abies Wd>biaaa, Vol I., 5 ; 
Clnoamomim Tamala, Vol. 1 1., 33 1 ; and Flacourtia Cataphra^ Vol. III., 
398.) It is difficult to understand how banier should have come to bear 
the name, and presumably to be applied to the same uses in Bombay. 

Food and Fodder. "-The bbrribs appear to be eaten by Natives in 
most parts of the Himilaya, their poisonous effect being probably prevented 
by refecting the seeds. The barr is largely employed as a substitute for, 
or mixed with, tea, for which purpose a considerable quantity is annually 
imported from Kulu and Kashmir into Ladak. The lbavbs are eaten 
by goats and sheep, though stated by Lindley and others to be poisonous 
to horses and cattle. [ It appears probable that the Yew is less poisonous 
on the Himalaya than m Europe.— ^rf. ] 

Stmctore of the Wood.—- Sapwood white> heartwood red or orange-red, 
hard, smooth^rained ; average weight 44% per cubic foot (GambU). 
The timber of yew is celebrated for its toughness and elasticity. It works 
easily, polishes well, and is much valued in Europe for these qualities and 
for its beautiful colour. It is extensively used by cabinet-makers for 
making furniture veneers, and was at one time highly prized as the best 
wood for making bows. In India it is still employed for that {purpose m 
the Sutlej valley (Cleghorn), but is more p^enerally used for making native 
bedsteads, banghy poles, and furniture; in Kashmir it is employed for 
making clogs (Kig^e). It is well fitted for purposes of turning. 

Domestic and Sacred.— The branch ss are used in the Panjdb Himilaya 
for putting under the earth covering of the roofs of native houses. A Twio 
is worn by young unmarried Nd^fa females as a charm to prevent preg- 
nancy, chastity being an exceptional virtue amongst them {IVattU The 
WOOD is btirned as incense, tne branches are carried in processions in 
Kum&on, and in Nepiil are used to decorate houses at religious festivals. 
In certain localities of the Himilaya and Khisia hills the tree is held in 

great veneration, and shares the name of Deoddr (God*s tree) with the 
edar. [ On the Himilaya the Yew appears to be greatly subject to some 
root-parasite or some other disease, since very large numbers are seen 
decaying.— £<^.] 
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In Vol. IL {pp. 65-^ of this work the reader will find an account of the 
various species of Camellia, more especially C. theiferm, GriJjF. The his- 
toric chapter of that article is believed to be sufficiently complete on the main 
issues, and to require only the further det»ls necessary to convey an idea of 
the origin and progression of the industry in the provinces of India. Details 
of the methodis of cultivation and roanutacture, on the other hand, are deemed 
of too technical a character for this work. A iMriel compilatbn would convey 
to the general reader very little of practical value and would be useless to 
the planter. What is more especially desirable may be said to be an ex- 
haustive review of the principles of manufacture and the adaptability to require- 
ments of the numerous patented appliances now in use. But to furnish such a 
review would necessitate the allotment of a much larger space than can be 
assigned to the subject, and could not be satisfactorily accomplished without 
a personal investigation of processes presently pursued. That this cannot be 
undertaken at present is the more to oe regretted since, in the writer's opinion, 
every detail in the manufacture of tea, so far as can be discovered, needs to be 
critically examined by a chemist and by a botanist, working in conjunction, so 
as to establish the chemical changes in the manipulation and the character of the 
plants now grown and their possible improvement. The diseases of the tea plant 
nave not as yet assumed senous proportions, but it would be contrary to expe- 
rience in all other branches of agricultural enterprise to suppose this is always 
to be so. The greatest possible changes must of necessity be insidiously taking 

Slaoe now, chang^ that may result in weaikness, disease or degeneratSon in the 
avour of the produce. It is perhaps to the greater natunl streng^th of the com- 
paratively wild plant of the maiority of the Indian gardens, that is attributable 
the strength and rich flavour ot the In^n as compared with the China teas. 
Doubtless greater cleanliness, more uniformity, and a carefully prepared article 
have largely contributed to the success attained by India. But while admitting all 
this, it has still to be confessed that the manufiicture of tea is far too dependant 
on skill and judgment, and hence woukl very possibly be immensely improved 
could experience be reduced to scientific prinaples. Few industries, at all events, 
of anything like the importance of tea, have had so small a share of the chemist's 
attention. It has, accordingly, been thought desirable that inlthis article the 
treatment of the subject shoufcf be restricted very largely to statistical infor- 
mation and more especially to statistics of a local nature. The foreign exports 
of tea from India are fairlv well known. What seems more especially deficient 
are particulars of area of cultivation, yield, outturn, prospect^ local consump- 
tion, capital invested, number of hands employed, etc., etc. The writer's failure 
to obtain definite information on some of these topics may, it is hoped, serve to 
impress on those in a position to assist, the advisability of rectifying such defects 
when the doing so would involve no personal disadvantages or inconvenience. 

Tea. 

Refereaces.— A list of works end reports consulted while drawing up the 
article C<llie"i«^ will be found in Vol. U. A supplementary enumeration 
may now be furnished, consisting of those that have a special beving on the 
information furnished below. But this supplementary enumeration, «« n**y 




J Origin Ct 
Chinese Bot. Works, 13, 

XIII. (1820), 428: Rcy^, ..-r-' -J -v.-'T r. ^ o w zj 

from tB3S'i837 {Jour. Royal Asiatic Soc, i8jq), aUo Prod. Res. Ind., 
2S7'3ii and III. Him. Bot.. 12$; The Tea Plant, Quarterly Journal 
of Agriculture, r83i-32, IlK S6o i^Vl. {185^,630; ^--^-'- '--'— 



, 4S ;W^lLkrNrmCameliia^^^ ffepal. As. Res 
Royle, Report of Cult, of Tea in the HimdU^a 



Corbyn*s Indian 



uf. of T 
Tea Trade of Europe and America, 1832 ; 
{Calcutta), 1838; Houssaye, Monographie^ 
tian, etc., r863; also Memo. A Tour through 
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imerica, 1832; Bruce. Manuf.of Black Tea 
f, Monographie, Du Thi ; Lees, Tea CulHva- 
. A Tour though the Tea Dtstncts of Bengal, 
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1864-6$ ; Markham, Mission of BorU dr Manning to Thihti, 148; 
Moorcroft 6r Trtbeck, Travels {Ed. Wilson^ 1841), /., 329, SSh' 
Walker, Tea Report {in which Buchanan' HamUton's MS. regarding Tea 
in Burma is quoted), 183; Heber, Journal /., 5/j.- P^ers on Tea 
Industry in Bengal {Calcutta, 1873) : Hassal, Pood d* Its Adulteratum, 
London, 1876; ffaworth. Information and Advice for Tea Planters. 
r86S; Money, Culti. and Manuf. of Tea, 4th Ed., 1883; CamfMl 
Brown, four. Chom, Soc.. Lecture on Agri. Ckomistrv of the Tea Plan' 
tations of India, June 3rd, 1875 ; Railway, Mining, Banking, and Coat- 
mercial Almanac, 1866 ; Cochran, a series of articles in * Food Journal * 
in S871 ; Report of Seloct Committee qfParliamont on Commurcial Rder 
tions with China in '184^/ Tea in Johnston^ s Chem. Com. Life, Ed. 
Church, nS; Tea Cyclop., /•J55; Anderson, Diet. Commerce 1859: 
Hooker, Him. Jour., I., J, T44, 408; II.. 34^; Beil, ChemUiry of Food, 
i'39; Allen, Phmrm. Jour.. 1873 {also in Chemical News XXX.) ; 
Ckemieol News, XXVIII., 186; Blyth, A. Wyntor, Mico-Chemistrf as 
called to the detection of fereign leaoes in Tea, •« Analyst,'* t9Tf ; also 
Indian Tea in Jour. Chem. Soc., t9f5 ; C/. 5. Dispent., iSth Bd., 1762; 
Pareira, Mat. Med.; RoyU, Mat. Med.: Moodeen Sheriff, Supp. 
Pharm. Ind., 240: Bent. & Trim,, Med. PI., I., 34; Miller, Extra- 
Tropical Plants: Stanton in Col. 6t Ind. Sah. Reports, 1885 : Calcutta 
Review {Tea Cultivation in India), LXXX. ; Baden Powell, Ph. Prod., 
VS'^5; Atkinson. Him Districts, 887-907; Drury, Useful Plants of 
India, 423, 477 ; Simmonds, Trop. Agri., 79; Note on Tea Industry of 
the N.-W. Prov. and Pb., ky L. Liotard,Stmla, 1882; Tea Culture as a 
prokcAle American Industry by Saunders, 1879; Ure, Diet. Arts, 
Manuf., etc., I 1 1., 870; Sponaf Eneycl., II., W4i Encyclopcedia Bri- 
tanicaj Balfour, Cyclopcema India / Swtitkfs Dtc. Scon. PI. ; In connec- 
tion wtth the present article the writer has consulted files of most of the 
leading periodicals and newspe^ers such as the Society of Arts Jownud, 
The Tropical Agriculturist, The Indiem Agriculturist, Indian Forester, 
The Planters Gaaette, The Pioneer, The Englishman, Capital, etc., etc. 

ARBA & OUTTURN. 

Thb section of an tss&y on an Indian agricultural product is one of 
the most difficult to deal with when India, as a whole, is under consider- 
ation. Some provinces have not been surveyed as yet, such as Bengal. 
The area under tea has, therefore, to be guessed at when the owners of 
plantations do not choose to furnish particulars. Leaving Bei^al out of 



consideration, the following has been publ 



shed as the tea area in 1890-91 : — 
Acres. 



Madru . 
Bombay . 
Bengal . 

North-Wett Provinces 
Oadh . . . ' 
PanjAb . 
Central Provinces 
Vppv Burma 
Lower Btutna 



Berar 
Coorg 
Ajmfr 



Total 



5,738* 



7>977 



9^399 



7S 



SS4«845 



• Exdtuive of Travaiicore> which has between 4»ooo and 5,000 acres : see table, p. 430. 
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For the five previous years the areas under the above mentioned prov- 
inces were as follows t — 

Acres. 

1885-86 • , . . 3I9»1I1 

1886-87 337,258 

1887-88 334><7<S 

1888-89 34i»o77 

1889-90 4 . . • 351,673 

It will thus be seen that tea cuUiVatioti has been i^teadily expanding ; 
but as Bengal has not been given, the figures are necessarily imperfect. 
It will also be observed that no return has been furnished of the ^ea 
under tea in the Native State of Travancore. This is to be regretted on 
at least two accounts — (a) the area has so rapidly increased (and appears to 
be still expandinfir) that the] defect is becoming material : (d) in no other 
Native State (with the exception of coffee in Mysore) has any modem 
industry taken so prominent a position. But authorities in Europe seem 
agreed that there must be some special merit in the climate and soil of 
Travancore, since the production is not only vastly improved, within the 
past few years, but in point of flavour and quality Travancore mieht be 
spoken of as the Ccjrk>n of Indian Tea planting. As showing the be- 
haviour of Assam, the most important producing province, the following 
table may be furnished :— 



18S5-86 
1886-87 
1887-88 



1889-90 

1890-91 



Assam. 



Rest of India 

CKcept 

Bengal. 



Acres. 
194*480 
303,963 
3ii,o79 
316,676 
337,349 
330,823 



Acres* 
84,631 
33395 
23/097 
34,401 
24,423 

34,033 



It win thus be seen that of the surveyed tea area of India the Assam por- 
tion has increased 36,343 acres since 1885-86, while that of the other 
Indian provinces, exhibited above, has fluctuated very considerably, but 
on the whole shown a decrease. 

For two of the years mentioned above, the writer has, on the next page, 
endeavoured to furnish an estimate of the total area in all India, in which 
will also be found the approximate yield and total production. From that 
statement it will be seen that the area in Bengal has been calculated 
(for the two years in question, w., 1888-89 and 1889-90) to have been 
between 79,000 and 80,000 acres, 
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Statement illustrative of the state of Tea Cultivation in 




Nnmlberof 

gardens 

or plantations. 


Arka in acrbs. 


Pkovinccs and 
Districts. 


Under mature 
planto. 


Under immature 
plants. 


Total area under 
tea. 




1888^ 


1889^ 


1888-89. 


1889^ 


.aao.Q(v 


1889^)0. 


1888-89. 


1889.9a 






Assam— 

Cachar . • • 
Sylbet . . 
Goalpara . . . 
Kammp . . 
Darraog . 

Nowgong , , 
Slbsa«ar . 
Lakhimpor 
KhasI and Jaintia 
Hllla . , 


Na 
181 
115 

4 

86 
61 
176 
ISO 


No. 
i8f 
116 

61 
178 
i5i 


Acres. 
48,493 
34,686 
300 

16,86^ 
10,383 
43.933 
37,763 

30 


Acres. 


Acres. 

6,908 

9»459 

67 

340 


Acres. 

h 


Acres. 
55,401 

"•^ 

6,337 

ao/>i3 
10,973 
47,377 
33,144 

30 


Acres. 
57,598 
44,791 
^377 
6,434 
31,08$ 

iJ'iil 

33>53' 
3» 


Total 


863 


86S 


188,339 


196,689 


38,347 


30,560 


316^76 


337.349 


BiNOAL— 

Chlttagoag 

Do. Hill Tracts 
Hasaribagh . 
Lobardagga 
Darjeellog . . 
Jnlpigoree 
Dacca . 


S6 

I 

6 

30 

174 

IS9 

6 


1 
6 
30 

165 

166 

6 


3,S7a 

100 

877 

3,070 

35,755 

31,997 

37 


3r777 
100 
978 

»,303 

35,978 

33,658 

37 


5*3 

"30 

919 

g,i70 
4,919 

3 


187 

5.993 
5,399 


4,095 

100 

907 

«.989 

44.935 

36.916 

30 


9.964 

100 

i,o«i 

41,971 

39.057 

37 


TOTAI 


40a 


399 


tf4,398 


66,8ao 


1*563 


13, 186 


79,9«3 


79,005 


Nomi«WlST PROVINCKS— 

Komaoo . 
Garhwal . . 
DehraDuB 


38 
7 
3a 


40 
7 
33 


3.646 

435 

4>408 


3,844 

459 

4.311 


397 
35 
455 


173 
105 
433 


3,943 

4do 

4.863 


3,01/ 
564 

4,733 


Total . 


77 


80 


7,479 


7,614 


787 


700 


8»a66 


8,314 


Pamjab— 


I 
>365 


1 
«,I93 


too 
8,905 


** 
8,193 


"684 


S83 


100 
9»580 


- SO 
8.776 


Total 


«,S66 


',194 


9»005 


8,343 


684 


5«3 


9,689 


8.836 


Madras* 

Madura \ * \ 
Malabar • 
Travancore . . 


95 

a 
7 

49 
3 

a 


98 

a 
7 
57 
3 

a 


4,74t 

6 

73 

35*50 


4,503 
6 

3,181 

8-50 

33 


506 

•50 

340 

1,968 


445 

•50 

340 

1,544 

■3*30 


5,347 
650 

413 

4.013 
8'50 
35*50 


4.948 
tf'SO 
413 

3550 


Total 


158 


169 


tf,908 


6^a«So 


3,814*50 


3,333 


9,733*50 


10, 135*50 


Burma— 

W: : : 

Taroy . 


I 


I 
1 


14 


»4 

•It 






14 

•*• 


14 


TOfAL 


1 


a 


14 


173 






14 


«7a 




GI^ND TOTAL . 


334,339 


333,703 



« Incomplete. 

t Particulars for other columns not available. 

t Eidusive of s89,9folb, which have been shown in the Chitiagong return, but not classed as 
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TEA. 


British India during j888 and 1889. 


ABBA. 




Apfroximati tiklo in lb. 


Average yield 
In lb per acre of 
mature plants. 




Taken up for 

plantinf but not 

yet planted. 


Black. 


Green. 


Total. 




1888^. 


1889-90. 


1888-89. 


1889-901 


1888^ 


1889^ 


1888-89. 


1889-90. 


1888-89. 


1889^ 




Acrw. 

rt^98 

137,375 

1,011 

I9.a8i 

48.040 
I73,a90 
97.150 

SO 


Acres. 

% 

Z 


lb 
15,477,09$ 
•3.456.078 
ioa,40o 
i,il5.ia8 
8,033,149 
3,763,044 
16, 1*6,800 
14.470.853 

3,000 


lb 

1 

1 


lb 
39V30O 

"440 

10,734 


z 


lb 
15,477,090 
13,575,338 

103,400 

I."5,i38 

8,033.149 
3,703,044 
16,117,340 
14,481,587 

3,000 


lb 

15,031,093 
15,741,409 
93,083 
1,103.737 
8,445,916 
3,531,595 
■7,0tS,3ii 
14,701,195 

3/)oo 


lb 

319 

391 

341 

186 

47« 
360 
307 
533 

100 


lb 
313 

431 
303 

484 
340 
378 
514 

100 




738,883 




7a,637,S48 




40.434 




73,677,983 


70,915,838 


380 


391 




8,749 

373 

1.847 

»,oS3 

IS,SS0 

«i,5«a 


1,87s 

373 

1,857 

1,894 

10,71s 

ao,95a 


948,731 

a3^$40 

ii4,oaa 

339.383 

io.a74,i3i 

«»375t8a6 

i,aiS 


i.ia3,i77 

a6,407 

88,860 

303,960 

10,503,630 

il,03J,88o 

1,130 


33.871 
i'r»55 


ii'so9 

I.J80 

334,000 


97tA>3t 

33,540 

115,377 

339,383 

iO,«74,i3i 

iOb37S.8a6 

1,315 


1,133.177 
30.407 
103,369 

io,83s',a3o 

13,032,880 

1,130 


37a»a 
335*4 

131-4 
I6y9 
3873 
47i< 
44*1 


397*57 
36407 

391*3 

533*97 
41 




46,840 


37.060 


aa,o70,848 


34.740,034 


35,130 


349,389 


3 ,101,974 


35,089^433 


343*3 


375*47 




393 
••• 
49 


378 
Mat 


58.080 
I,0DM40 


377^133 

49.314 

1,137,99a 


84.819 

1,797 

01,010 


I4',339 

4.500 

80,255 


533,700 

59,877 

1,003,470 


518,00a 

53>l4 

i.»98,«47 


198 
41 
34t 


18a 




44a 


1.799 


1,498,407 


1,564,039 


147.840 


ao6,o84 


■,048,053 


1,770,733 


aao 


33a 




aiiaa 


*Ms 


a,5oo 
i,oa4,37o 


3,089 
I.O8O.I09 


788;ij8 


713^73 


3,500 
1,813,938 


3,089 
1,793,84a 


35 

304 


319 




«,7aa 


a,i0S 


i,oj6,87o 


1,083,958 


788,508 


713,073 


1,815,438 


1,795.931 


aoa 


3l8 




i,i68 
9*So 

040 

9.794 


i.aS7 

11.87a 


siaiaia 

"•,556 


571.750 
V.048 


••• 
10,000 


Z 


973,830 

38,8^ 
545,313 

'«',556 


886,085 

31 

a8,8oo 

571,750 

*'»,o48 


305 

15 
400 
370 

7« 


190 

10 

400 

"04 




•.8i7'SO 


... 


537.708* 


573,804* 


10,000* 




1,549,497 


1,458,730 


Not 
glren. 






Z 


••• 


1.000 


350 


'.'.; 


13,000 


1,000 


350 

13,000 


::: 


350 
80 




... 


... 


1,000 


350 


„. 


13,000 


i,6oo 


13,350 


Not 
given. 


... 




GRAND TOTAL OP PRODUCTION . 


99,793,544 


107,043,87s 


... 






cithtrbla. 


ck orgre< 


m. 



















T. 113 



Digitized by VjOOQIC 



492 



DictiQmary of the Economic 



TEA, 



Ttold. 



FlnaiicuU Rttolts 



VINAIfCUL 
RB80LTS. 

Capital 
"5 



It will thus be seen that the major portion of Indian tea is prepared 
in the black form. Although green teas cotdd be prepared at an^ plant- 
ation, they are mainly produced at Sv1het» Chittagong, Daiedmg^ the 
North- West Proirinces, and Kangra. iheaverafine acre yield in Assam 
and Cachar is returned as 386lh in 1868-89, and 391ft in 1889-90; the 
corresponding figures in Bengal for these years were 3i3'2ft, 375*47^; 
in the North-west asoA and 333!^ and in the Panjib tosft and siSftk 
These figures of acreage yield may be said toi«dtcate the greater success 
o| Assam and Bengal as compareicl with the North- West Provinces and 
the Panj^. They correspond approximately to the r^ons of cultivation of 
the Assam indigenous or strongly Assam hybrid and to the China or 
strongly China hybrid. 

The outturn worked out for 1888*89 and 1889-90, vim^ 99>793«Si4ft n> 
the former year and i07/)42,875ft in the latter» will be seen to approxi- 
mate very clcsdv with the recorded receipts in Calcutta and the pubtisbed 
foreign exports n-om Calcutta. The remarks below will be found to estab- 
lish that an allowance of 3 million pounds of Indian tea for the annual 
Indian oonsumption wodd be sufficient Further, since almost the whole 
of the foreign trade goes from Bengal, it would involve no serious error to 
accept the exports ol Calcutta as the production less an allowance of the 
vahie indicated. The total exports from all India in 1890-91 were 
l07/>i4,Q93]b and m 1891-92 120,1494071b. If now we assume the 
area ot Bengal tea to have been at teist 8o/)oo acres, we are in a position 
to form 9ome sort of opinion as to the total area that afforded last year's 
outturn. The tea crop of last year may, therefore, be assumed as havinff 
been obtained firom 334*845 acres* But there is a feature of arach intereS 
connected with the acreage and production that had perhaps be better 
dealt with under. 

FINAKCIAL RESULTS OF TEA^LANTING. 

Ci^iftal lavcsted in IikBaa Tea.— It may be here explained that there are 
three classes of tea gardens: (i) Companies R^stered in England : (2) 
Companies registereid in India ; and (3) Private concerns not R^stered ait 
all. To arrrive, therefore, at some idea of the total Capital Invested in Indian 
Tea, it becomes necessary to bear these three classes of gardens )n view. 
Through the very great kmdness of Messrs. Qow, Wilson, ft. Stanton, the 
author has had tne pleasure to receive a series of circular letters, which have 
been issued by both Gjiglish and Indian firms, such as those of Mr. Alex. W. 
Martin of a7, Throgmorton Sjtreet, London, and of lh%%wt%, Barry & Oa, 
Calcutta. The Tea Associatbn, Calcutta, has also most obligingly fur- 
nish^ its circulars and reports. The author has further consumed the 
H^m$ and Colonial Mail ; CapHalt etc., etc., so that he is confident the 
figures upon which he tests the following estimate of the probable total 
capital invested in Indian tea may be accepted as fairly acetate :-^ 



Statement of the Indian Tea Indpstiryfor tS^*9^. 



Total arts usder t«a in India 



Con panics ro^fistcrecl tn Loncws • • 

Companies re|[isttred in Calcutta . 

Deduct total of Registered Companies . 

Balance repreMnting privata concerns . 



Acres* 

fo8,a77 
55,414 



Acres. 
334>S45 



163,691 



1 71* "54 



Exports of tea from India (approximate production) 
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Productioa of Registered London Com- 
panies 3S»56c,8S9 

Production of Kegbtered Indian Com- 
panies I9.903»249 

Deduct Total Production of Registered Companies . . 55>4^3>io8 

Balance representittg Productioa of private concerns 64,686.399 

These statements would thus show a yield of 339ft per acre to the 
registered Companies and of 378% for the private concerns. 

The total capital of the registered Companies may be put at— 

(a) London iC5»o62«i94 

(*) Calcutta, R3^7,75.i "7, w 



Total 



j 63>577i5" 
;i8,639,705 



That capital expressed to the acreage of 163,691 would be £52-16. Now, 
if it be admitted, from the above calculation, that the acreage of private con- 
cerns comes to 1 7 i,i54,and that the capital investcyl in that area of cultivation 
is proportionate to that in the public Companies, we would arrive at the con- 
clusion that the capital invested in these private concerns may be £9^0^6,931. 
It is thus possible that the total capital invested in Indian tea may be 17^ 
million pounds sterling. It may further be stated that |ths of that lar^e 
capital 18 British money* or the mvestments of Englishmen iresident in India. 
But to be safe in allowing for the error involved in the expression of rupees 
at a nominal pound sterling and in a possible over-statement of the value 
of private concerns, it may be affirmed that the private or non-registered 
tea gardens have at least a capital of 5 millions, so that it may> with per- 
fect safety, be accepted that the capital in tea is 13^ to 14 million pounds 
sterling. The magnitude of the stake Great Britain thus holds in her 
Indian Tea Plantations will be seen to justify the very strongest state- 
ments of the value of India to England. While India pavs no tribute to 
Britain, such as many other nations demand from tfieir Colonies or 
newly-aoQuired provmcet, it affords an opening for British capital that 
would otherwise have poured into foreign countries. . India has thus its 
resources developed, its vast expanses of country opened up, and its peo- 
ple enriched by lucrative employment and by the expansion of the culti- 
vated area through the colonixatioa of new regions, such as has followed 
the expansion of the tea area. The diversion of Briti^ capital to forelcfn 
countries cannot be too strons^ly depricated— both in the interests of the 
speculator and in tht light of the claims of his nationality for support 
and encouragement. The British investments in Assam tea nave converted 
that province into one of the most flourishing and prosperous in India. 
A few years ago the officers who were sent to Assam regarded themselves 
as condemned to a penal servitude. 

The Workiiig of Tea Plantations in India.— From the facts just men* 
tioned— that there are three classes of gardens in India, 9t#., Companies Re* 
ffistered m London; Companies R^^meredin India; and Private Concerns, 
that is, non-registered Companies— it is impossible to furnish acomplete state- 
ment of the financial results of tea-growing. The writer has, however, been 
favoured with particulars of the Registered Companies, and it would seem, 
from the comparison of the Indian with the London, that the inferences de- 
ducible from these are very likely to be fully applicable to private concerns. 
There does not seem, however, any occasion to publish the results of all the 
Reg[istered Companies, and the fillowiog statement of the London Com- 
panies may, therefore, suffice. The statement, it will be noted, deals with 
the working season of 1890, and is so very exhaustive that further com- 
ment is unnecessary : — 
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Comparative Table of Indian Tea 
Shoviing the nsulis of Work 



Capital— 
Paid up . . , 

Total— 
Area of cultivation . acres 
Do., mature do. • ,y 

Pboportion of Young Cul- 
tivation . percent. 

YiBLD (total crop)-- 
Per mature acre . B> 

Outturn— 
{Account SaUt vHghi) „ 

Low IN Taring . percent. 

Capital Value— 
Per acre of Total Cultiva- 
tion • • . £ 



187,160 



9»595 



7>52i 



2I*6l 



360 



2,712,274 



70 



19-10-2 



J§'§ 
^ 



100,000 



4>7»5 



4,096 



1321 



.153 



1,446,56 5 



1-38 



21-4-5 



Ui 



55fOoo 



2,070 



i>4t5 



31*64 



364 



514*657 



'•35 



26-11-5 



Hi 






26,000 



_i,o5o 
780 



357' 



276 



a'5>333 



J2L 



26-13-4 



n 






70,000 



t.30o 



»f074 



9*83 



360 



746,77a 



•87 



30*8 



m 



79*590 



835 



742 



11*14 



536 



307»553 



'•39 



95-6-4 



Results pir ft^ etc.^ on the 



Total Cost •— 
Average per lb . 

/'Commisnoo to 
1 Managers, 

Surplus .jp^S'SSre. 
/ holders, aver- 
V. age per ft 


9*67 

0'22 
175 


s. d. 
9'33 

0*25 

1*56 


9. d. 

970 

0*36 
2*67 


9* d, 

9*80' 

0*23 
1*82 


#« d. 

8*44 

0*17 
1*56 


9. d. 

8*50 

2*75 


Gross Proceeds— 
Average per ft . 


11*64 


11*13 


I 0*73 


11*85 


10*17 


11*25 


Shareholders' Profit— 
Per mature acre « . £ 


2-12-8 


2-6-0 


4-0-11 


2-I-II 


I-5-II 


6-2-11 


Per cent, on Total 
Cost* . « percent. 


1769 


16*79 


37-54 


i8*6i 


18-52 


32-40 


CapiUl „ 


IO-57 


9*43 


10*41 


5-84 


6*95 


5*74 


D Profit— 
Capital „ 


10 


10 


10 


5 


NU. 


5 


D Profit— 
Capital . „ 


19*90 


744 


12*73 


8*21 


NU. 


2*83 



Note.— Where blanks appear the 
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Companies (Registered in London). 
ingt etc., in Season i8go. 



lAnam) 
Tea Com- 
pany, U- 
mited. 


Wilton Tea 
Company 
of Assam, 
Limited. 


Doom 

Doom&Tea 
Company, 
Limited. 


Assam Fron- 
tier Tea 
Comply. 
Umited. 


Assam Tea 
Company, 
Limited. 


BritUh 
Indian Tea 
Company, 
Limited. 


Brahmapa- 
tra Tea 
Company, 
Umited. 


Moabund 
Tea Com- 

Unuted. 


SOOtOOO 


28.000 


116,100 


33O»00O 


204,224 


60,825 


114,500 


35/)o7 


5,193 


974 
790 


1,868 

1,413 


3.877 


3,'7o 


1,690 


2,848 


746 


4,377 


3.326 


2,771 


•.349 


2,458 


597 


13*78 


18*89 


34-41 


14-31 


12-59 


20*18 


13-69 


19-97 


520 


340 


623 


718 


379 


443 


505 


547 


a,375.og4 


368,406 


879.236 


2,386.664 


1,050,601 


596,379 


1,463.019 


326.726 


I*03 


I-59 


1*64 


1-17 


1-48 


1-56 


1*11 


-39 


38-10-8 


38-15-0 


63.3-0 


56-14-11 


64-8-6 


35-19.9 


40-4.1 


46-18^ 



Working 0/ Season i8go» 
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WorMn^of 
TaaPIanta* 



s. d. 

9*03 

043 
3-14 


s. d. 

9-44 

0*23 
1*65 


«^ d. 

7'99 

0-50 
4*12 


s. d. 
8*34 

19 

3'4o 


s. d. 
I 0*19 

0*14 

1*92 


s. d. 
7*69 

O'll 
2*00 


s. d. 

6*53 

4-67 


s. d. 

11*82 

o*47 
4*24 


f 0*60 


,.,.. 


1 o*6i 


11*83 


t 3-25 


9*8o 


11*20 




6-16-1 


2-6.8 


10-13-8 


10-3-4 


3-0-10 


3-13-6 


11-11-6 


9-13-2 


34-80 


1748 


51-55 


41-24 


15*81 


25*94 


71-46 


35-83 


14-89 


6-59 


12*99 


15,37 


4-13 


8-.5 


24-84 


16*49 


10 


^ 


I3i 


10 


NU. 


3 


90 


15 


15*00 


575 


NU. 


4-59 


m. 


Nit. 


13-52 


16*17 
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COMPARATIVB TaBLB OF INDIAN TeA 

Showing the results cf Work 





Borelli Tea 
Company, 
Unuted. 


Lock im pore 
Tea Company 
of Assam, Li- 
mited. 


-III 

57,280 


Majuli Tea 
Company, 
Limited. 


Dejoo Tea 


i 


Capital— 
Mdup . . .£ 


78,170 
993 


7^.852 


55,970 


43,580 


161,008 


TOTAI/— 

Area of cultivation . acres 


961 


1.399 


1,184 


841 


3.937 


Do. mature do. . „ 


988 


906 


I.2^Q 


1,035 


733 


2,957 


Proportion of Youno Cul- 
tivation . . per cent. 


•50 


573 


11*44 


12*58 


12*84 


24*70 


YiBLD (total crop)— 
Per mature acre • • ib 


550 


417 


495 


459 


57a 


458 


Outturn— 
{Account SaUs 'weight) „ 


543»6i5 


405,091 


613,701 


475.309 


419,0" 


1.355,546 


Loss IN Tari no . per ceoh 


•85 
78-14-5 


I '40 


1*02 


•50 


1-23 


2*17 


Capital Value- 
Per acre of Total Cultiva- 
tion . . . , £ 


84 16-6 


40-I8-IO 


47-5-5 


51-16.4 


4i«o-o 



Results per lb, etCy on ihg 



Total Cost*— 
Average per lb . . 

/Commission to 
\ Managers, 

/ holders, aver- 
V ageperib 


0*80 
0*40 
2*44 


«. d. 
10*53 

0*22 

2'0|3 


s. d. 
8*84 

0*I2 
1*87 


s, d, 
9*6a 

0*36 

2*04 


s. d. 

9*15 

o*i8 
1*76 


t. d. 
7*98 

0*18 

2-90 


Gross Procbrds— 
Average per lb . « 


11*64 


i 0*78 


10*83 


I 0*02 


11*09 


iro6 


Suarbholdbrs' Profit— 
Per mature acre . . £ 


5MI-8 


3-15-7 


3-17-3 


3-8.1 


4-4-1 


5-10^ 


Per cent. on Total 
Cost* • .percent. 


2773 


I9'a6 


ari6 


21*13 


19*30 


36-28 


Per cent, on Capital . „ 


7-04 


446 


8*35 


720 


7-o8 


1016 


DiviDBND Paid Profit— 
Per cent OQ Capital. m 


7 


5 


7 


7 


^ 


to 


Rbsbrvb Fund Profit— 
Per cent, on Capital . „ 


5-57 


2-78 


NiL 


Nil. 


NU. 


3-13 
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• Old aoft^vidviid 
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Companies (Reoistbred in London). 
ing, eic, in Siason tSgo. 



Ill 



83,070 



i>544 



'>354 



1878 



3'7 



397»^ 



1-09 






360.3^0 



<>393 



7»857 



6*39 



afiZ. 



a«334»793 



53-3-1 



43-18-8 



G 



'35>4ao 



a>o94 



»»839 



I3'l8 



334 



595>578 



^W 



64-13^ 



JcSJ 






43>56o 



'>o53 



938 



12*47 



395 



27(5,313 

1*54 



41-S-io 



94»o6o 



',063 



813 



33*53 



495 



403,638 



« 9>.'3 



Iff 



J"-" ^So:3 



3<5,ioo 
955 



820 



14-14 



S03 



88-9-9 



iii 2,050 
' ro8 



37-16-0 



2l»IOO 



8l3 



665 



iS-io 



_473_ 



3M>553 






I '03 



35-1-98 



ofthe whole 27 
Companlefl. 



1.743.956 



66,152 



55,752 



15*72 



448 



28,824,828 



1-20 



47-17-8 



Working ^ SeiSQn 1B90. 














s. d.^ 
io*5» 

o'3a 
3*36 


«• d. 
0979 

«f i-fo 


09-89 
0-34 
3*53 


*. d. 
io*i3 

3-95 


7 96 

4'8o 


«. d. 
07-39 

00*17 
o3*U 


f. d. 
743 

o"9 

3-63 


0**81 

a 2 88 




1 3"IO 


10^ 


I 073 


I IMO 


I 0-76 


09-58 


lo'M 


Olltl 


4-^ 


1^9^ 


3-a-3 


y^9^ 


9-18-S 


4-8-11 


S-3-6 


t-0« 


.3V^^ 


13-27 


35-55 


Wio 


6o-^$ 


a9"i6 


:^s-34 


Z9-a9 


^•5fl 


3-34 


4-63 


" rso 


H7 


10*10 


i^ap 


••M 


6 


m. 


6 


7i 


7k 


a 


13 


;«'.%% 


3474 


Nil, 

• 1 — -1 


3-5« 


18-94 


9'3o 


NU. 


su. 


I?:?S77 
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Cnltivatioii and Manufacture of Tea 



CULTIVATION. 
Space cannot be afforded to deal province by province with the various 
systems of Cultivation and Manufacture, but the following brief remarks 
may be offer^ as manifesting some of the more interesting features, or, at 
all events, as denoting the distribution of tea-growing in India. The numer- 
ous references quoted under each province will, it is hoped, enable the 
reader to procure the more useful publications that furnish fuller details 
and more technical information. 

ASSAM & CACHAR. 

RefereQCes.— Cm^M, Report on Tea Plant in Ubber Assam, i836; Manu- 
facture of Black Tea as now prosecuted in Suddtva by C, A, Bruce, i838 ; 
Assam : Sketch of its History, Soil and Productions with the Discovery of 
the Tea-plant, i63g; Report ofManuf of Tea and Extent of Produce of 
the Tea Plantations of Assam by C, A, Bruce, 18Z9; also Tea Cultivation, 
Cotton and other Agri, Bxber, in India-^A Review by W. Nassau Lees, 
LL,D,, 1863 : Discovery of Tea Plant in Sylhet {SeL Rec. Gov, Bengal, 
XXV., i8s7 ; Memo, written after a Tour Through the Tea Districts 
(1864-65): Pri»e Essay on Cultiv. and Manuf qf Tea in Cachar, by 
H, A, Skipp, Esq., 1866 ; Report of Commission appointed to enquire 
into the State and Projects of Tea Cultivation in Assam, Cachar and 
Sylhet, 1868 ; Assam Tea, by R, P. Wingrove, 1870 : Report on Tea 
cultivation by Mr, Edgar {Parliamentary Pafer on Tea and Tobacco 
Industries in India), 1874 / ^^a in Assam, Origin, Culture and Manu- 
facture of, S, Bailaon, 1877 : Cultivation ana manufacture of Tea by 
Col, S, Money (i883), 15; Tea operations in Assam, 1873-74: Papers 
regarding the Tea Industry in Bengal {Histoiy of Assam cultivation, 
pp, 1 21-128), i873 ; Correspondence regarding Tea cultivation in Assam 
(Sel, Rec, Beng, Gov, XXXVII,, 1861, pp, t-73)j Robinson, Account of 
Assam, §841 ; Report on Tearmite by y. Wood-Mason, 1884 : Tea cultt- 
vation, evidence received from Gardens in Assam, Cachar, Sylhet, 
Dart'eelin^, etc, 1870 ; Tea Cultivation in Assam and Cachar^Tea 
Cyclopadta, 236-237 ; Annual Reports on Tea Culture in Assam by 
Secretary to Assam Government i88r-gij Administration Reports of 
Bengal {including Assam) from i86o-6i ; Teain the Andaman Islands-^ 
Tea Cyclopcsdia, 262-263 ; Indian newspapers :— 'Englishman, Pioneer, 
Planters Gamette, Indian Agriculturist, TrcficeU Agriculturist, etc,,-^ 
passages too numerous for quotation : Agru-Hort, Soc, Ind. Transact 
tions, II,, IS3 ; ///., 3$ ; IV„ 1-S8 ; VI., 10 ; VII., i-38 ; {Proc.) 4S ; 
VIII., 27-20, 282-301, 36 1, 380, 389 ; journals Vol, I. (1841-42), Proc. 
9-40 ; II,, Pt. /., 337-345 / ///., 1-8, 61-69 ; {Sel.) 102 ; V., 79:82; {Proc,) 
47! {Sel,) t32-i3Si IX,, 201-207 i 207-210 ; 34^-352; {Proc), 1857, 
clxxxix : X., 193-204 ; XII,, ti3-i22 ; i64-i75, 299-310, 364-379 : XIII., 
31-47 ; XIV,, 282-294, 303-3:39; {Proc), 1867, xliiv-xliv ; Journal, New 
Series, IV,, 126-132 ; VI,, 82-87 ; VII,, 364-365 ; {Proc) xxxvii, xlii, 
Ixxvii, Ixxxiii, Ixxxtx, xcv, xcix, elix, clxxxv. 
Climate, Soil, etc — Cultivation of tea commenced in i83St and the 
first Company in Assam was organised in 183^ This is not only the 
home of the tea plant of India, but it is the province in whicb cultivation 
has been carried to the greatest extent In official returns the province is 
generally spoken of under two sections : the Brahmaputra VaUev (Assam 
proper) and the Surma Valley (or Sylhet and Cachar). The northern por- 
tions dt the province are commonly held to be superior to the southern for 
tea cultivation, owing to the higher rainfall in spring. Oolonel Money 
remarks : ** The tea plant yields most abundantly when hot sunshine and 
showers intervene. For climate, then, I accord the first place to North* 
em Assam. Southern Assam is, as observed, a little inferior. The soil 
of this province is decidedly rich. In many places there is a considerable 
coating of decayed vegetation on the surface, and inasmuch as in all 
places where tea has been or is likely to be planted, it is strictly virgin 
soil, considerable nourishment exists. The prevailing soil also is light 
and friable^ and thus, with the exception of the rich oak soil in parts 
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of the Himilayasy Assaih in this respect is second to none. As regards 
labour we must certainly put it last in the list. The Assamese, and 
they are scanty, won't work, so the planters, with few exceptions, are 
dependent on imported coolies ; and inasmuch as the distance to bring 
them is enormous, the outlay on this head is large, and a sad drawback 
to successful tea cultivation. ' The rivers of Assam and Cachar are at 
present the channels by which the tea is exported, but it is anticipated that 
before long the province will be tapped by railways, when the difiliculties 
both of export and of immigration of coolies may be greatly mitigated. 

The climate of Cachar differs but little from that of Assam. Oolonel 
Money adds " in one respect it is better : more rain falls in spring. The 
soil is not equal to Assamese soil ; it is more sandy, and lacks the power. 
Again, there is much more flat land fit for tea cultivation in Assam, and 
there can be no doubt as to the advantage of level surfaces." Cachar is, 
moreover, not so distant from Calcutta, and this is of value not only in 
lowering freights but in favouring the supply of coolies. 

Original Discovery of the Tea Plant (n Assam bj Major Bruce.— 
Few features of the early historic records of tea cultivation in India have 
been more hotly contested than that of the person to whom the honour of 
first discovery should be assigned. Mr. A. Burrell, in a lecture delivered 
before the Society of Arts, London, on the gth February 1877, announced 
a discovery made by him that would seem at first sight to leave little room 
for doubt that that honour should be paid to Mr. DavM Scott,— the first 
Commissioner in Assam, or rather the Governor General's Agents as that 
officer was then called. Mr. Burrell says: ''Some time after 1819, and 
certainly not later than 182 1, Mr. Scott sent down to Calcutta to his 
friend, Mr. Jamas Kyd (son of Oolonel Kyd— the correspondent of Sir 
Joseph Banks—), a specimen of this tea, writing thus :—' The enclosed 
leaves are said to be those of the wild tea plant. I have not been able 
to get the flowers with seeds, but I have some plants that I hope will sur- 
vive, and plenty more are procurable. The Shans, Burmans, and a 
Chinaman that is here, say that it is the tea plant, perhaps the species 
that Mr. Gardner sent down from Nepal.' " *' That specimen " (continues 
Burrelh "was handed to Dr. Walllch by Mr. Kyd, and included in the 
Indian herbarium brought home by him, and presented by the East India 
Company to the Linnaean Society of London. When examining the cata- 
lofirue of that collection drawn up by Dr. WalMch, I was struck by an entry 
titled 'Camellia? Scottiana,' and on referring to the actual plant I found 
still attached to it the last sheet of Mr. Scott's letter, quoted above, in 
the shape of a P.S., but unfortunately without the date of the year, which 
also the post mark does not bear. I do not detain you with the evidence 
that satisfied me of the real time, and that this specimen was in no way to 
be confounded with others sent from Manipur by Mr. Scott in and after 
1826, to the Secretary of the Indian Government, and others that have 
been confounded with it. I found also that Mr. W. T. Thiselton Dyer 
fA Kew had recently examined the plant, and in a memoir he read to the 
Soaety, * On the Determination of Three Imperfectly known Indian Tea 
Plants in 1873, had described it, stating that, • After careful examination I 
feel satisfied that Mr. Scotf s belongs to the Assam tea plant, and the late 
Dr. Anderson appears, from a MS. note in the Kew Herbarium, to 
have arrived at the same conclusion.* Desiring to satisfy mv surmise 
(continues Burrell) I applied to Mr. Olark Marsham, resident of Calcutta, 
at the time, and he was kind enough to write to Mr. M*Olelland— the very 
highest living authority on the subject— and that gentleman, in a letter 
I received yesterday, fully confirms the claim, writing thuss—* The cir- 
cumstances brought to light by Mr. Burrell coincide exactly with what I 
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have always understood to be the fact, that specimens of the plant and 
seeds of the indirenous tea plant had been sent by Mr^ Scott throng'h 
Mr. Kyd to Dr. Wallich as early at least as 182 1.' " 

Now it may be pointed out that the full force of this argfument turns 
on whether Scott's specimen;in the Wallichian Herbarium was collected 
in Assam and by himself. Wallich says that while stationed in Cooch 
Behar, Scott took an interest in the introduction of tea. So many persons 
give Scott the credit of first discovery of the Assam tea plant that the 
author would be prepared to regard that discovery a$ a just tribute to the 
memory of a truly great man, who, if he was not actually the first dis- 
coverer, was one of the earliest discoverers of tea in Assam. The matter 
might be left thus were it not that WalHch's express statements on 
this subject appear to have been overlooked by Burrell and by nearly 
every other writer. There is also another point of some importance, 9t>., 
that it is highly doubtful whether Scott had actually been in Assam so 
early as 182 1. At all events, he furnished a report of the weather of a 
portion of the district of Runffpofe in 1823 (s%b Trans. Agru^HorH* Soc, 
Ind., I,, 82) ; and it should also be recollected that war was cmly declared 
against the Burman invaders of Assam, by the British Government, 
on the 5th of March 1824. Little more than a year from that date 
the Burmans had been driven from Assam, and Mr. Scott, during the 
military operations, had the direction of all civil matters. When the 
conquests were completed he became Governor General's Agent on the 
North- East Frontier, and Oaptain Neu^llie was associated with him, as 
in command of the troops. There is thus the very Strongest presumptive 
evidence that Scott had very probably not visited the Assam region, from 
which wild tea is said to have been sent by him to Wallich, before the year 
1834. According to Burrell, Scott collected wild tea and sent it to K^ in 
182 1. If he did so, it must have been procured in Rm^^ore or from the 
lower portion of the Assam Valk^y, the portion which was in the possession 
of the East India Company before the year 1824. But Or. Wallich^s 
statements are very much to the point. In the Proceedmgs of the Agri.- 
Horticultural Society of India, Vol. I., for the year t84i-4a, pp, g»4o (Pro- 
ceeding which'formed a Urge separate volume), a discusskm afose as to 
the daim made by Oaptain Oharlton for the Society's gold medal, on the 
ground that he was the discoverer of the wild tea of Assam. Oharlton 
appears to have thought that certain letters had been withheld in the 
reprint of the correspondence that had been placed on the ubtes of the 
House of Parliament. Dr. Wallich was then a member of the ^ Tea Com- 
mittee " appointed by order of Lord Bentindci and he, therefore, r^^ded 
that charge as especially directed against him. He according^ly furnished 
a long report and published all the letters that had passed between him- 
self personally or the Tea Committee and Scott, Bruce, Jenkins, 
Oharlton ana others. There are certain very significant points in the 
correspondence, (i) there is no mention of specimens sent by Scott to Kyd 
and which, by tl^ latter gentleman, are saxl to have been forwarded to 
Wallich, (2) the three first letters from Scott to Wallich are dated from 
the Britisn portion of Assam or from Eastern Bengal, trtir., November 
30th, 1823 (Gowalpara) ; 6th January 18^4 (Sinefmm) ; and 2nd Awust 
1824 (Gowalpara). These either ask for or acknowledj^ receipt of the 
tea seed which he desired to obtain from Wallich.* Some time belore » 



• The writer has examined Scott's letter to K/d in the Wallichiao Herbarium 
(quoted by Burrell), and it is not oneof the letters given by Wallich in the Journal 
of the Agrri-Horttcultural Society; nor are Scott's Giro spedmeas and drawings whkh 
he sent to Wallich in that Herbarium.^fif. 
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8ir Joseph Banks had mentioned Kuch Bdiar and Runepore as r^ions 
likely to prove suitable for tea culture, and Scotf s first letters with 
Wailich appear to have been written in consequence of a desire to procure 
seed. Haa he discovered tea in Rungpore it might fairly have been 
expected that he would have made that announcement with some pride, 
seeing that he had previously been so anxious to introduce the plant from 
Oolonei Kyd's Calcutta stock, raised in 1780 from China seed. A year 
later (1825) Scott forwarded a drawing of a wild tea fruit, and by a P.S., 
added that he had forwarded specimens. He does not claim to have 
discovered the plant and does not seem to lay much stress on its discovery. 
The tone (rf his letter implies that Wailich must have previously heard 
of the discovery of the tea plant in Assam. In 1827 he again wrote to 
Wailich : '' I have the pleasure to forward by this day's ddk a small box 
containing seeds, said to be those of the tea plant, and which have lately 
been received from a chief residing on the borders of Yunnan. About 
a year ago I had the pleasure of addressing you on the subject of the 
Assamese tea plant, and at the same time forwarded some seeds preserved 
for inspection. Had Scott sent specimens in 1821 he would surely not 
have written in 1827 that "about a year ago " he had sent other specimens 
of the Assamese tea, and his Assam plant is thus spoken of apart from 
his later discovery of the tea plant in Manipur. 

It would seem perfectly clear, however, that Wailich made a mis- 
take. He had regarded the plants first sent to him as those ^ a 
Camellia but not C. thetftta, Grtff, It was not until Oaptains Jenkins 
and Oharlton rediscoverd the plant in 1834 that Wailich admitted he 
had obtained evidence, sufficiently strong, to justify the announcement 
that Assam possessed the true tea plant He had previously given the 
subject only a passing consideratk>n and now sought to undo the effects 
of his former opinion. Wailich, for some unaccountable reason, would 
thus seem to have been prejudiced against the possibility of an indigenous 
tea or of the value of such a discoverer. In 1832 he reported that the 
attempts made to introduce tea cultivation in Penang, Ceylon, and Java 
had resulted in failure, and he apparently wished the inference to be drawn 
that it was unlikdy the commercial article could be produced anywhere 
out of China* When, however. Lord Bentinck'a keen mterest in an expert* 
ment to introduce into India the tea industry became known, Wailich was 
aroused from his former apathy. He next erred in giving too much pro- 
minence to the discovery ]ust then made by Oaptain Oharlton. All he 
meant to say, however, was that evidence had at last been produceid 
sufficient to remove all doubt as to the existence of the tea plant in Assam. 
This position was irresistible, for he not only obtained from Oharlton 
botanical specimens, but fairly good tea made of the Assam indigenous 
plant Upon the announcement thus made by Wailich, Oharlton claimed 
to be the discoverer of the tea plant, and Wailich was then forced to confess 
his sbortcomini^s in order to do justice to the real discoverers —the brothers 
Bruce. ** I will not deny— never— on the contrary, I will proclaim loudly 
that I have been sceptical as to the solution of the question, ' Is the Upper 
Assam shrub, a Camellia or a real Thea or Tea; ' but that we could not 
venture to decide the question until we had seen the seeds." He seems 
to have forgotten, however, that ten years before Oharlton had done so, 
Scott had furnished him with seed. But in discussing Oharlton's claim 
he wrote to Jenkins on the 15th March 1836: "It was Mr. Bruce, and 
his late brother. Major R. Bruce, at Jorehatb, who originally brought the 
Assam tea into public notice, many years ago, when no one had the 
slightest idea of its existence ; a fact to which the late Mr. David Scott has 
borne ample testimony." Mr. O. Bruce, in a letter to Oaptain Jenkins, 
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says : " My brother was the first person that ever thought of the tea plants 
in these parts. Before the Burma war, when he was at Rungpore, he 
offered a musical snuff box for two plants, to the Beesa Gaum* In the 
course of the war I was at Suddeya. I begged and got from the same 
man a canoe full of the plants and seeds. Since that Mr. Scott, and 
Captain Neufville, and every one in Assam have been in possession of 
them." In a further letter Mr. O. Bruce g^ves Oaptain Jenkins a brief 
account of himself. He says, " at the breakmc^ out of the Burma war *• 
(1824) " I offered my services to Mr. Scott, then Agent to the Governor 
General, and was appointed to command gun-boats. As my command 
was in Suddeya, I was the first who introduced the tea seeds and plants, 
and sent them to Mr. Scott and other officers below. My late brother, who 
was in Assam before the breaking out of the war, had previously informed 
me of their existence.*' It may accordingly be concluded that Scott's 
anxiety to test the value of Sir Joseph Bank's su^fgestion that tea might 
be grown in Kuch Behar and Rungpore, may have msptred the two Bruce *s 
to keep a sharp look-out for the plant. Seeing that crudely f>repared tea was 
often imported into Eastern Bengal from Assam and that it was regularly 
used by many of the Siam invaders of the valley, it is not difficult to under- 
stand how they might have come to be shown the plant. The above and 
many other letters were published by Wallich in Calcutta in 1 84.1, and 
thus at a time when the subject must have been fresh in the memory of 
many persons. Neither Oaptain Oharlton nor any one else ventured to 
challenge the accuracy of the statement published by Waiiich. On the con- 
trary iMajor Wilcox wrote to the Secretary of the Agrt.-Horticulturat 
Society that there was no doubt Mr. Scott was aware of the existence of 
the tea plant in 1825 " when I first met him." ** During his short visit to 
Suddeya in 1826, I well recollect his making particular inquiries regard- 
ing it of the Singfoh Chiefs who were assembled to meet him." "The 
Beesa Gaum promised to produce it, and accordingly, on his return home^ 
he immediately sent in five or six plants." " Bruce was then with us at 
Suddeya, and I see no reason to doubt his statements that he sent down 
plants and seeds." An anonymous writer " Tea-plant, etc, of Assam* 
1839" says Major Bruce went to Assam in 1823 with an assortment of 
goods. " He formed the acquaintance of a Singpho Chief, Beesa Gaum, 
with whom he made a written enc^agement to be furnished with some tea- 
plants." On the completion of the war, the Beesa Gaum came to Mr. O. 
Bruce and showed him the agreement he had made with his late brother 
Major Bruce. 

The reader is now possessed of all the facts over and above those g^ven 
by Mr. Burrell in his lecture to the Society of Arts. He will therefore be 
in a position to make up his own mind as to whether Scott or Bruoa 
should be regarded as the real discoverer of the Assam wild tea plant* 
Personally, the writer thinks the tea industry of India should primarily be 
attributed to Sir Joseph Banks; then to Colonel Kyd who procurred and 
cultivated the first Chinese seed ever gfrown in India (1780); next to the 
enlightened action of Mr. David Scott who appears to have taken steps to put 
Sir Joseph Banks' suggestion into action and inspired those around him 
with interest in the subject. But without Lord Bentinck it is highly probable 
that Jenkins' and Oharlton's rediscovery of the plant would have shared the 
fate of the earlier discovery. To the wisdom, aoility, and energy, of Lord 
William Bentinck India is most undoubtedly very largely indebted for this 
valuable accession to her wealth. In an address to his Council, on Janu- 
ary 24th, 1834, he made it clear that he was to leave nothing untriedf that 
might help to attain the object he aimed at— the acclimatization of the best 
Chinese plants in India. But if credit of an exceptional character be 
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necessary, for any one of the pioneers who may have first seen the indi- 
genous Assam plant, there would seem little doubt that credit must be 
given to Major R. (not to Mr. Oj Bruce. But it was ScoM who knew 
now to utilize that discovery, and but for the apathy shown by Wallich, 
when his attention was first drawn to it, the tea industry of Assam might 
have been started ten years earlier than it was. It was the anticipation of 
trouble with China that induced the Board of Directors of the East India 
Company to recommend the subject of the introduction of tea into India, to 
theconsiaeration of Lord B#ntirick, who was then about to proceed to India 
as Governor General. That nobleman lost no time in arousing interest 
WalKch and others urged the suitability of the temperate or sub^temperate 
tracts of the Himalaya and recommended the effort being made tO' obtain 
fresh seed itom China. The subject became freely discussed and, it may be 
added, Mr. Gordon — Dr. Wallich's Secretary m the Tea Committee- 
was on his way to China on board the Wetter Witch when Oharlton and 
- Jenkins rediscovered the Assam indigenous plant. The Tea Committee 
then addressed His Excellency the Governor General in these words : — " It 
is with feelings of the greatest possible satisfaction that we are enabled to 
announce to His Lordship in Council that tiie Tea Shrub is, beyond all 
doubt, indigenous to Upper Assam, beine found there, through an extent of 
country of one month's march within the Honourable Company's Terri- 
tories." T4»e Committee then added that they were not altogether unpre- 
pared for this discovery^ It is remarkable, however, that that Committee had 
not thought it necessary to mention to Lord Be nti nek the fact that Scott and 
Bruce had previously reported the existence of a plant which these gentle- 
men held to be the true tea-yielding Camellia. Not only so, but a circular 
letter, issued by the Tea Committee, was sent to Dr. Falconer in the North 
West, to Mr. Trail in Kumaon, and to Oaptain Jenkins in Assam, in pre- 
cisely similar words, telling these officers to look out for situations that 
might likdy prove suitable K>r the cultivation of the China tea plant. It was 
not explain^ to Oaptain Jenkins that Dr. Wallich had been unable to 
make up his mind regarding the reputed tea ]flant sent to him by Mr. D. 
Scott in 182+— 26. These omissions are quite inexplicable, unless it be 
assumed that Wallich had a preconceived notion that it was impossible 
the tea plant could be found in Assam. That some such idea seems to 
have been in his mind there would appear to be little doubt, for, as Royle 
had, and as Falconer was then, advocating, he believed with Dr. Abel (the 
botanist who accompanied Lord Ahmerst to China) that a country that 
had a winter of at least six weeks or two months frost and snow was essen- 
tial to the successful cultivation of tea. 

But the rediscovery of the plant in Assam was the resuh of the above- 
mentioned letter in which the Chief Commissioner (Oaptain Jenkins) was 
desired to look out and prepare a suitable place for the China plants which, 
it mig^t be expected, would shortly be sent to him for experimental cultiva- 
tion. The Secretary to the ** Tea Committee''— Mr. Gordon — had been, 
as stated above, deputed to China for the purpose of procuring seed and 
plants of the best varieties. On the Assam discovery being made known. 
It was precipitately assumed there was now no more any occasion to get 
plants from China. Gordon was accordingly recalled, onfy to be deputed 
to China a second time to complete the work he had beg^n. On h:s second 
return to Calcutu with the plants and seeds, he at once resigned being 
Secretary to the Tea Committee, and does not appear, as is customair with 
officers on such missions»tohave published a report of his travels in China. 
That privilege devolved on Mr. Robert Fortune, who, at a later date, and 
in consequence of a third mission for tea, seed, and plants, visited China. 
Lord Bentinck, however, very properly regardea the Assaija discovery 
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as one that could not be allowed to incubate with the obscure problem of 
the separation of the tea plant into the genus Thea from the other spe- 
cies of Camellia. Whether a Camellia or a Thea, the Assam plant 
yielded excellent tea, which had been manufactured for centuries in a crude 
tashion by certain tribes in that province. It was also said to be distributed 
from the wild hilly tracts of Assam to the tea fields of China. These were 
statements that called for immediate investigation. A Commission was 
accordingly formed which consisted of Dra. WaMich and Griffith as botanists 
and Dr. M'Oleliand as eeologists. These gentlemen were directed to 
proceed to Assam and to there study the plant in its wild habitat, as also 
the soils and climates under which it was found. Griffith and M'Olelland 
favoured the opinion that the Assam home of the tea plant was precisely 
similar to that of two at least of the best tea districts of China. Wat 
lich adhered on the main to his former view, that it belonged to a tem- 
perate loving family and would be most successfully g^own on the hill^ 
slopes of Assam or in the Him41aya. To this controversy may be attri- 
buted much of the disagreement that sprang up between two so emin^t 
men as Waih'ch and QrHVith. In guarded yet unmistakable langu^^ge 
Griffith told his opinions, even though these were inimical to those held 
by his superior and colleague — Dr. WaMich. Looking back on the events 
that subsquently transpired, it is difficult to avoid the conviction that some 
share, of the irreparable loss India sustained in the prematurely early 
death of Dr. William Griffith, may be attributable to the misunderstanding 
between himself and Wallich. Thus true to the object of his deputation, 
but perhaps unwise in his own interests, he wrote, " I cannot conclude this 
part of my report without adverting to the desultory manner in which the 
question of tea culture in India has been treated by every author who has 
written on the subject, with the exceptk>n of Mr. M'Olelland. To what 
conclusion, but one, can we come, when we find an authority, who has been 
supposed to be acquainted with the question in all its details, stating very 
gravely that a temperature between 30* and 80** is reouisite; and when we 
find that this is as gravdy taken up by a popular ana more philosophical 
author." Can it be doubted that the poignancy of that remark was aimed 
at Abel and Wallich. The Tea Committee at all events in its circular 
letter regarding the selection of suitaUe localities laid it down ** that a 
decided winter climate of six weeks or two months* duration with frost as 
well as snow, is essential to ensure final success with really good sorts of 
tea. ** Dr. Wallich was the scientific officer of the Tea Committee, and as 
such was responsible for the publication and drculation of that^ erroneous 
idea— an idea that did much harm to the tea industry and ruined many 
of the pioneer planters. M'Olelland ^owed conclusively that Dr. Abel 
had arrived at a oerfectly false opinion regarding the tea cuitivatbn of a 
large portion of China. Abel's views were not only adopted by Wallich 
but by Govan, Royle, and Falconer, with the resdt that an undue im- 
portance was ^ven to the tea plantations of Dehra Dun and Kangra. 
Speaking on this subject Mr. W. Nassau Lees says : " It is a source of regret 
that the experiment (of tea cultivation) was not placed under the superin- 
tendence of one or other of these officers (Griffith, M'Oleiland) at a time 
when their services might have been of the utmost value, instead of being 
jeopardized, and all but abandoned, as was subsequently the case. For 1 
have little doubt, that had the reports of Drs. M'Oleiland and Griffith, re- 
ceived, at the time they were furnished, the attention that experience 
gained, has proved they were deserving of, India instead of two^ might 
now (1866) be exporting annually Un million pounds of tea. " 

Gordon brought to Calcutta several casks of seeds, some plants and 
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eight or ten Chinamen. From the seeds 4a/xx> plants were raised which 
were distributed as follows :^ 

To Madras 3,ooo 

ft Aseam • . • ao,ooo 

,»the North-West Provinces ao,ooo 

43,poo 

The plants sent to Madras were six months after {August 22md, 
J836) reported to have all died, with the exception of a few that had been 
sent to the Nilghiri Hills. Those sent to Assam had a like fate. When 
they reached their destination only 8,000 were alive. Mr. Ow Bruce was 
appointed to origanize a nursery and to take charge of the plan^. No 
attempt had been made to keep down the weeds or to improve the soil, and 
Dr. QrifHth found on inspecting the plantation that scarcely Soo were alive. 
Acclimatization of the plants had been entirely neglectecl, by their being 
freely exposed to the much stronger sun of Assam than that of China; 
they had accordingly been suffocated by weeds or scorched by the sun. 
The industry was thus on the eve of extinction when it was saved by 
GrifYith. On his recommendation greater care was bestowed on the China 
stock, and the experiments begun by Jenkins and White in the cultiva- 
tion of the indigenous plant, were prosecuted with more zeal and on more 
rational lines. GrifYith urged the absolute necessity of careful cultivation. At 
last samples of Assam tea were seen in the markets, and the prices obtain- 
ed were so encouraging that absurdly exalted expectations were entertained. 
A Joint Stock Company was projected in 1839— the Assam— with a nominal 
capital of a millk>n sterling. In 1840, the Company commenced operations, 
and by the most wasteful extravaigance had spent ^200,000 witnout any 
prospect of a return. The Company was on the verge of proposing liquida- 
tion, when Mr de Mornay visited the garden. He saw the defects of the 
past efforts, vtB., expenditure in useless directions, wilh a total neglect of 
the plantation. Ooionel Hannay had brought a small experimental 
garden of the China plant to a hiffh state <3 perfection, anq had thus 
demonstrated what was deficient in the Assam Company's Concern, Re- 
form was thus imperatively demanded, and the results soon thereafter 
obtained were such as to bnng into prominence many men not likely to be 
daunted by difficulties or by past errors of judgment. Willian%son9 Warren, 
Jenkins, Barry, Martin, and many others were in the field, and jg^ardens 
sprang up in every direction. While the Himiilayan ctdtivation was 
struggling to acclimatize an exotic plant, the Assam planters were dis- 
covenng that it had been better for tnem at least, had they never seen the 
Chinese Tea. They were unlearning Chinese experience and developing 
methods of their own which were destined soon to give to Assam an 
industry that would raise it from the position of a penal settlement^ to that 
of one of India's most prosperous provinces. 

Numerous reports were issued by Government (from the date of 
the appointment of Bruce in 1836 to tne time when it ceased to have any 
direct interest in Tea -(1865)) which contained every discovery that had 
been made and experience gained. It was freely announced that when 
the industnr no more required the fostering care of Government, it would 
be handed over entirely to private enterprise. The progress made was 
such that long before the same position had t)een arrived at in the Hima- 
laya, Government had ceased to have any direct interest in Assam Tea. 
The discovery of the Tea plant in Sylhet and Cachar also greatly encouraged 
the opening out of gardens in that province. In concluding this section, 
therefore, tt^ may be of interest to add that the writer, while reading the 
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nuineix>U9 published and manuscript papers on the subject of Tea, came 
across certain statements of the expenditure incurred by Government in 
connection with the Tea Committee. Mr. Gordon's mission to China and 
Drs. Wallich, Qriffith and M'Olelland^s deputation to Assam, came to 
the total of ^17,819— a direct gift from the country, in the creation of the 
now prosperous industry of Tea Planting. 

Area, Onttoni, etc.— The reader who may desire further historic 
facts, Of to trace out the development of the present system of cultivation 
and manufacture, could not do better than fead the numerous articles that 
appeared in the Transactions and Journals of the Agri-Horticultural 
Society of India. Some of the more important of these may be here 
named : Report on Physical condition of the Assam Tea Plant, etc, by 
J. WOlalland \iXrans. tV.) ; Discovery of Wild Tea in Tipperah Hills 
by H. Waftara, on behalf of Mr. P, Wise {Trans., VI.); Report on 
manufacture of Tea and on the extent and Produce of the Tea Planta- 
tions in Assam by O. A. Bruce, (Trans., VII,) ; Report of samples 
of Assaftf Tea (Trans., till.) ; also correspondence with W. J. Thomson ol 
Mincing Lane ; Messrs. J. Travers & Sons, Swithin's Lane ; W. J. Bfantf 
of Fenchurch Street and Richad Qibbs, White Hart Court, during i840on 
the samples of Assam Tea submitted to them for report ; Memorandum 
on the Manufacture, etc., of Black Tea as practised in Assam by J. Owen 
(Jaurn., II., Pt. /.); Observations on Tea Culture by J. W. Masters, 
late Superintendent of Tea Plantations in Assam (Journ. III.) ; Assanr 
Tea Plant compared with the Tea Plant of China by J. W. Masters 
(Journ., III.); Reports on the Sale of Assam Tea in London during- 
February and March iB^eiVoL V.) ; Notices Respecting the Culture and 
Manufacture of Tea at Cachar, Manipur. and Darjeeling {Vot. IX.)j 
Discovery of the Tea plant in Sylhet by F. A. Qfover (p. 207), by T. P. 
Larkins (p. 242) (Vot IX.) ; Pi^ess of Tea Cultivation in Cachar by 
Lieutenant R.Stewart (Ko/. AT.); Hints on the Cultivation of Tea by 
the Nursery method in Cachar by O. Brownfov/, (Vol. XII.); Hints 
for the fof^ation of Tea Gardens and the Culture of Tea by Di-. J. B. 
Barry (Vol. Xll.) ; Notes on the Cultivation of Tea in Assam by A. O. 
Oampbeir, (Vol. XII.); Reports on Tea Cultivation for Season 1861- 
62 in Assam, Cachar, Sylhet, and Darjeeling, by Major W. Agnew 
(Vol. XII.) ; Observations on the Assam Tea Plant in Upper Assam by J. 
W. Masters (Vol. XII l.) ; Particulars regarding the yield of Tea front 
Plants of different ages in cerUin districts of India (Vol. XIV.); Prize 
Essay on the Cultivation and Manufacture of Tea in Cachar by H. A. 
Shipp (Vol. XIV.) ; Journal, New Series; The Tea Bug of Assam (V<d. 
IV.) ; Results of Trials with certain Manures on Tea Gardens in Assam, 
Cachar, and Chittagong (Vol. Vl.); Tea Insect and Blights in Cachar 
(Vol. VII. Proc), etc? 

The returns of the crop ir 1890-91 showed a total of 230^822 acres^ 
but the actual area held by the planters has foi" some years past been 
eiven as a little under 1,000,000 acres. The detailed report ot 1890-91 
has not as yet reached the writer's hands, but the figures ot 1889-90, which 
were only published on the 27th April 1891, may be accepted as affording 
fairly recent particulars. The number of gardens were then shown to 
have been 867. The report gives the outturn of the province and of the 
districts of the province as follows : — 

Total Outturn of the Province. — The total outturn of tea during the 
year is reported as 82,119,252ft, or an increase of 5,203424^, or 6*77 
per cent, as compared with 1889. The following table compares the 
figures according to the Indian Tea Association and according to the 
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Valley. 


Total. 
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ing to Indian 
Tea Associa- 
tion 

Outturn accord- 
ing to trade 
returns (for 
the financial 
year) . 

Outturn accord- 
ing to Annual 
Tea Report . 


ft 
43,030^64 

44»843,739 
45,539>727 


ft 
29>f5<V>54 

3o,364,9g3 
3i.37«.ioi 


ft 
71,780,618 

75,208,73 ■ 
76,915,828 


ft 
45,416,731 

44,793,380 
48,144,401 


ft 
31,473,703 

31,538,676 
33t974,85i 


ft 
^,889,434 

76,333,056 
83,119,253 
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There is thus a difference of over five million pounds between the first 
and last set of figures, and it is probable that the Deputy Commissioners 
have over-estimated the crop. 

Outturn hy Districts, — The following table is tfiterestiiig, as giving 
the outturn of each district for the last two years :— 





Rate of outturn 


Total yield. 




Percen- 


District. 


pcr» 


' 




kicreaaeor 
decrease. 


tage of 












increase or 




1889. 


1890, 


1889, 


1890. 




decrease. 




ft 


ft 


ft 


ft 


ft 


ft 


Cachar 


313 


336 


»5,63».693 


16,966,008 


+ 1kJ34,3i6 


+ 8-54 


Sylhet 

Khisi and Jaintia 


432 


454 


15,741,409 


17,005,843 


+ i,364M34 


48*03 


HilU 


100 


too 


3,000 


3,000 


... 


... 


GoAlpira . 


303 


a65 


93,063 


93,4^4 
l,l53/)86 


+ 1,381 


+ 1-49 


Kimrup 


192 


194 


1,163,737 


-11,641 


— I'OO 


Darrang 


464 


467 


8,445,9»w 


8,433,809 


—12,107 


—•14 


Nowgong . • 


340 


360 


3,531,595 


3,823.377 


+ 301,783 


+8*57 


Sibd^ • • 


378 


413 


17,615,311' 


19,081,484 
15,558, *8i 


+ 1,468,273 


+ 834 


Lakhimpur • « 


5>4 


493 


14.701,195 


+856,986 


+ 5*83 


Total 


391 


409 


76,915,838 


83,119,35a 


+ 5,303,424 


+6-76 



NORTH-WEST PROVINCES AND OUDH. 

References.— ^^^^Z, ^nt/teTga Planiations in the N.-W.Profnnces by For- 
tune {Agra 18s t) : Pafersan the Tea Factories and Plantations in Kumaon 
and Garhaal, Publisked hv Authority, Agra, iSsd/ Bell, Remarks on Tea 
manufacture in the North-West Provinces of Inata ; Tea Plantations in 
Kumaon by Dr, Geo, King, Set. Fee, N.- W. P,, II, ( Second Series), i860, p. 




m, etc, 1863, pp^ 
moon and Garhvuu hy y, H. Battenr-The Tea CyclopokUa^ 245'2S3 ; 
Tea in Dehra Dun— The Tea Cyclopesdia, 254-^2 ; Selections from Re- 
cords Government of India (Home Dept.), No, XXIII, 1857 : Jame- 
son, Selections from the Records of the N.-W, Prov, {Part XXXVII,), 
§862 f Selections ftom the Records of the Govt, of the N,'W, Pro- 
vinces {Second Series), 1867-68 ; Agra Kxhib, Cat., 1867 S Atkinson, Him, 
Diet., S8j^7 ; Agri,-Hori, Soc, Ltd, Journ., I, {Lord Auckland), 288- 
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Climate, Soil, etc—It seems scarcely necessary to traverse the numer- 
ous arguments for and against the Sub-Himdlayan sites which were select- 
ed by the Tea Committee for the experimental cultivation of the plant in 
these provinces. The chief historic facts will be found traced out in the 
remarks below under the Chapter on Introduction and early cultivation. 
The first plantation was oreantsedin 1836, and Chinese planters and mapu- 
facturers reached the HimiSayan gardens in 1842. The first Company was 
formed in 1863, when the Government Paoree Plantation was sold for 
Rio,oo,ooa The d^ree of success attained has given origin to the hottest 
possible contfoversy ; some writers may still be found to maintain that these 
r^ons possess hicfh claims that will always secure a certain extent of ciAti- 
vation and a ready market for the produce. It seems sufficient for the 
present purposes to indicate some of the modem opinions that have been ad- 
vanced by persons wdl qualified to the claim of gfuidinsf public opinion. 
Mr. W. Oochran has written i-^*^ Dehra Dhun is a tract oi country situated 
in 30 degrees 90 minutes, north latitud<^ and consequently within the limits 
of the best tea districts of China. This circumstance, and its moderate eleva- 
tion of 3,000 feet above the sea level, would seem to indicate a locality not 
unsuited for tea cultivation. But the advocates for the superiority of Ass&m 
say that the moist heat of Eaistem Bengal is wantmg ; consequently the Dhun 
is not adapted for dividend-paying p^ardens. On the other hand, it is found 
that it possesses a tolerably rich soil, consisting of clay and vegetable re- 
mains resting on a gravelly substratum of lime, sandstone, day-slate, and 
<^uar^, but destitute of iron; such a soil, in fact, as, arguing from its 
similarity to that of the Chinese Movuen district, ought to be devoted to 
the production of green tea only. Accordingly, the experiment has been 
tried with considerable success. Fair, and even fine youn^ hyson, and 
gunpowder are now prepared, and sell on the spot at Ri-a per % equal 
to 2s. 3rf. sterling.*' 

Oolonel Money, in his work on the CuliivaHon and Mant^acture of 
r^a, whidi is deservedly popuUu- with Planters as a useful manual, advances 
opinions which, on the whole, are unfavourable to tea cultivation in these 
provinces, when contrasted with the results that have been obtained in 
Assam, Cachar, Darjeeling, etc. His views may be here given, therefore, 
on the subject of soil, climate, etc., in relation to cultivation. He deals with 
Dehra Dhun, Kumaon, and Garhwal separately r— 

Dehra Dhun.— "The lucky men, two officers, who oommenced the plantation, 
sold it, I believe, in its infancy, to a Company for five lakhs of rupees. What visions 
did Tea hold forth in those days ! In climate the Dehra Dhoon is tar from good. The 
hot dry weather of the North- West is not at all suited to the Tea plant. Hot winds 
sjirivef it up, and though it recovers when the rains come down, it cannot thrive in such 
a climate. One fact will, I think, prove this. In favourable climates, with ^ood soil 
and moderate cultivation, 18 flushes or crops may be taken from a plantation in a 
season. With like advantages, and heafoy manuring, 22 or even more nmy be had." 

Referring to the subject of yield as given in the report of 1857, Oolonel 
Money holds that it was a mistake to suppose that only five flushes could 
be obtained. He tells us that 10 or 12 flushes may be got with high 
cultivation, but then adds/' what is this as against twenty and twenty-five." 
«• labour is plentiful and cheap. The great distance from the coast makes 
transport very expensive." 

Kumaon and Garhwal. — Oolonel Money's views on these districts 
are as follows :— 

" It was in this district (a charming climate to live in, with magnificent scenery to 
gaze at) I first planted Tea in India, and I much wish for my own sake^ and that of 

T. 151 



Digitized by 



Google 



Producis of India. 



4S9 



N.*W. Provinces and Ondh. 



(G. WaH.) 



others^ t had not done so. I knew nothing of Tea at the time, and I thought a dis- 
trict selected by Government for inaugurating the cultivation, muttnecessanlvbea 
good one. ..... Yet, there it was, Government made nurseries, distiibuted 

seed gratis, recommended the site for Tea. and led many on to their rum by doing so. 
The intention of the Government was good, but the officers in charge of the enterpnse 
were much to blame, perhaps not for making the mistake at first (no one at the first 
knew what climate was suitable), but for perpetuating the mistake, when later very 
little enquh-y woukl have revealed the truth. I believe it was guessed at by Govern- 
ment officials k>ng ago, but it was easier to sing the old tune ; and a verv expensive 
song it has proved to many I need scarcely, after this, add that I do not ap- 
prove of Kumaon for Tea. An exhilarating and bracing climate for man is not suited 
to the Tea plant. The district has one solitary advantage— rich soil. I have never 
seen richer, more productive, land than exists m some of the Kumaon oak-forests, but 
even this cannot in the case of Tea counterbalance the climate. Any crop which does 
not require much heat and moisture will grow to perfection in that soil. Such potatoes 
OS it produces ! Were the difficulties of transport not so great, a small fortune mieht be 
made by gprowing them. Could any part oi Kumaon answer for Tea, it would be the 
lower ranges of the hills, but these are precisely the sites that have noi been chosen. 
Led, as in my own case, partly by the Government example, partly by the wish to be 
ma of sight, of the 'horrid plains,' and in sight of that glorious panorama, the 
snowy range, planters have chosen the interior of Kumaon. Some wisely (I was not 
one of them) selected low sites, valleys sheltered from the cold winds; but even their 
choice has not availed much. The frost in winter lingers longest in the wuleys, and 
though doubtless the yield there is larger, owing to the increased heat in summer, 
the young plants sutfer much in the winter. The outer ranges, owing to the heat 
radiating Irom the plains, are comparatively free from frost, but there again the soil is 
not so rich. Still they would unquestionably be preferable to the interior. Labour is 
plentiful in Kumaon and very chMp— R4 per mensem. Transport is very expensive. It 
costs not a littfe to send Tea from the interior over divers ranges of hills tothe plains. 
It has then some days' journey by cart ere it meets the rail, to which i^ooo miles of 
carriage on the railroad has to be added. Since the above was written, Kumaon has 
secured a good local market, and 1 believe sells most of its Tea unpacked to mer- 
chants who come from over the border, to buy it. it has also improved its position 
greatly by making Green Teas, for which, as observed before, the China plant is so 
well fitted. With those two advantages though the climate is inferior, I suspect Uiat 
Tea there now pays better than in Darjeeling. Gurhwall is next to Kumaon, and so 
similar that 1 have not thought it necessary to (fiscuss it separately. The climate is the 
same, the soil as a rule not so good. There is one exception though, a plantation near 
*Lohba,' the Teas of whidi lowing, 1 conceive, to its peculiar soiH command high 
prices in the London market. The gardens, both in Kumaon and Gurhwall, have been 
generally much better car«d for than those in Eastern BengaL As a rule they are 
private properties managed by the owners." * t* r 

The reader will find much useful information regarding the Tea In- 
dustry of Kumaon in the chapter on that subject (from the pen of Mr. J. 
F. Duthie) which appeared in Atkinion's Himdlayan Districts, 

Introdnction and Mrly Cultivation.— In the remarks in the correspond- 
ing section to the present under the chapter devoted to the province 
of Assam, the writer has endeavoured to show that two widely different 
opinions prevailed regarding the climate best suited for tea cultivation. 
M'Olelland and QrflRlth advocated the claims of Assam, while Qovan, 
Wallich, Royte, Falconer and Jameson held that the Himilay as forded 
a better token of ultimate success. The Tea Committee confessed, how- 
ever, that their selection of the sub-Him41aya was largely in consequence 
of a report they had received from Dr. Falconer. ** For the facts and 
reasonings which led them to adopt the sub-Himalayan regions as entirely 
suitable for the projected culture, they relied especially on the able and 
interesting report that they had received from Dr. Falconer on the sub- 
ject.*' Dr. Royle, in a paper read before the Royal Asiatic Society, 
showed that he had advocated the exact same arguments as Falconer, 
though quite independently. The results of the past half century have abun- 
dantly proved the former opinion to have been on the main the correct 
one, but experience has not belied entirely the position taken by the other 
side. On the contrary, it is now admitted that even in China, the dis- 
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tinction into cultivated races suited to cold resrions and others to sub-troptcal 
conditions — races that formerly may be said to have been represented by 
the two forms— Thca Tiridis or plant of the Northern tea districts of Chhia 
and Thea Bohea cr plant of the Southern— is of considerable agricul- 
tural, though not of botanical, value. The former is a more temper- 
ate-loving plant than the latter, and it affords some of the best green 
teas. Roughly speaking, this distinction exists in India in the tem- 
perate-loving plant of the hilly plantations and the siri>-tropical stock 
of the plains. It had .not been shown that a tea prepared from the 
Assam mdigenous stock would meet with favour, and, therefore, if it was 
desired to attempt the cultivation of some of the better Chinese plants^ a 
colder clime than Af^sam would be preferable. And this view has b^ 
abundantly confirmed. In all or at least in most of the hilly tracts of 
India, the China plant, or a h^^brid with a strong strain of the China stock is 
preferred to the Assam. It is where the purest forms of China stock aie 
grown that the best green teas of India are manufactured. The rich 
soft flavour of the Kan|^a tea approaches nearest to that of the old favour- 
ites of China. Experience has thus given a new elemant to the tea trade 
which it took some time to educate the consumers to appreciate, namely, 
the strength of flavour of the Indian teas, more especially of those of Assam 
and Cachar. It does not seem necessary to traverse the ground which 
by so many writers has already been beaten into winding pathways, and 
pathways through scattered and often conflicting records but which in the 
end led to one termination, namely, the above conclusion. Wallich never 

fave his opinions in the form of a separate report, but Royle, Falconer, 
ortune, Jameson and many other writers each tried to vie with the 
other in laudation of the prospects of the Himdlavan plantations. Though 
these plantations still exist, the student of this subject, after working* 
througti a library of records and books of travel, comes unavoidablv to 
the conclusion that it had been better for India if less had been saia of 
Dhera Doon, Kumaon, and Kangra, and more of Assam, Cachar, the 
Duars, Oarjeeling, etc. The contagion of wild anticipations from Hima- 
layan tea affected Europe quite as much as India, and sometimes even 
assumed ludicrous proportions. In one of the leading London daily 
papers, dated 6th October 1863, an editorial was published much in the 
strain of the writings of that time. While confessing ignorance of Indian 
matters as a -national failing in Great Britain, the writer proceeded to 
mingle truth with error in a ridiculous manner. The article deals, however, 
with some of the main expectations and figures of the experiments which 
were then being performed, and may serve the author*s purpose as well as 
any of the more accurate though less readable official productions that are 
at present bestrewed around liim ;— 

''The chemists have been at considerable trouble to tell the world why it driaks 
tea; some of them have gone so far as to declare that the only benefit of the beverage 
was the milk and susrar put into it ; but, with its usual sublime disregard of science 
when it 6nds someUiing to its taste, mankind goes on ' making tea and leaves the 
solans to fight out the question about ' theine ' and ' theobromine. ' 

Qearly this is not a topic on which we can any longer pretend to be indifferent, 
and the first item of news from India accordingly concerns evervbody, because it 
concerns tea-drinking. 'The Governor-General wHl leave Simla io September, 
and his earliest visit will be to the Kangra Valley to see the progress of tea- 
planting there.' 'What of that?' we hear Mater/amilias sayi and we reply 
to her (Jteferentially, ' Madam, put another spoonful in ' for the pot; * for this news 
is good news for tea-tables. ' Conquests do not usually concern the tea-caddy ; but 
when we took the Punjab from the Sikh Singh a great revolution in grocery was 
inaugurated. We found on the Kangfra slopes and the uplands of the Kfurree hills 
just the kind of soil which the tea-plant delights in. What was more, we found a 
tea-plant growing wild; and the credit of putting two and two together is due to Or. 
Royle, who urged upon l4>rd DalhousJe's Government and his spleadkl lieute- 
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nants, the Lawrences* to plant tea there. New seeds and new plants were procur- 
ed, and the long spurs of the Himalayas grew rapidly green and then white with 
the foliage of Thea viridis and the scattered snow of its flowers. AU sorts of 
obstacles, of course^ arose. At Holta, for example, a fine sub-Himilayan plain, 
thousands of acres lay unused, because thev were reported to belong to a ' ojin '. 
We ploughed them to the horror of the valley men ; sowed them ; and in spite of 
genii and giants, reaped a crop that made tea cheaper, and the Chinamen anxious. 
This kind uf domestic revolutiou has been quietly processing ever since. Kuroaon, 
Gorwhal, Dehra Doon, and a score of other localities m the north and north<^est of 
India, have their tea-gardens, which four years aeo covered three thousand acres. In 
1 86 1 the report upon the Kangra tea-gardens showed that they produced 3o,ooo9> 
weight of fine tea, 1,258 maunds of tea-seed—for a share in the last of which about 
400 new growers applied. I'be greatest supply attainable did not meet a tenth of the 
demand, and the same was the case in the north-west, at Rawul Pindee, and the 
Simla Hills. Once embarked in the enterprise, the Governments of the Punjab and 
North- West Provinces showed a capital faculty for their opportunity. In one season 
they distributed 75 tons of tea-seed and 3,500,000 seedling plants, while they re- 
served 43 tons of seed and 4,000,000 young plants to extend their own plantations 
like those at Kangra which the Governor-Genial is now about to visit. These things 
are in the category of ' the not generally known ' partly because tea-dealers are not 
much inc'inedto talk about them, and partly because of the dense ignorance pre- 
vailing among us about India, and languialy tderated by those who know the magni- 
ficent land and wish it well. However, this cultivation, which a Viceroy goes out of 
his wa^ at last to visit, is creeping over all the eligible uplands of the Himilayas, 
becoming an immense and established trade ; and what is notable, quietly collecting 
about the cool and healthy seats of tea plantations a colony of Europeans, who seem 
likely to strike root in the soil. 

Even now that Lord Elgin* has made publk the progress of Indian tea by a visit 
of stateto 'voung Hyson 'we shall probably not fed at once the benefit of the 
growinjg^ culture. Himilayan tea has to fight its way against the brick-tea that 
comes in from Yarkhand and Lhassa — has to fill all the teapots of the Mussulmans 
and Hindoos, and to make a cheap and innocent substitute for deadly opium and 
mad ' bhang ' in the bazaars of Hindoostan befrre it can challenge China. But we 
shall feel it before long; Mr. Gladstone's late remissions are altogether in its 
favour ; so is the shorter distance to Europe, either by sea or through Afghanistan 
and Russia or Turkey ; so is the popularity of Assam tea, which is a cousin of the 
Himdlayan Hyson. Either brought direct, or cheapening Chinese tea by ousting it 
from many an Oriental market, we may be quite sure that the advantage of this fruit 
of Punjab conquest will very soon be felt at the British tea-table ; and does not that 
mean by everybody ? And if it should indeed turn out, as seems most probable, that 
A moiety of America's gpreat cotton cultivation, and of China's huge tea monopoly 
are to be transferred permanently to India, how brilliant a prospect opens for this 
country and for that ! — a prosperity worthy a statesman's energy to achieve; worthy 
a philanthropist's self-sacrifice to hasten ; worth— shall we venture to say it ?— worth, 
consummation even at the price of war, which first gave Peace these new and 
emerald-green garden-plots. ? '' 

It is needless to point out the numerous errors of the above passage, 
since they are for the most part self evident. The long spurs of the Himd- 
laya are certainly not green through tea plantations, and the colony of 
Europeans, who seemcS likely to strike root in the soil, nowhere exists. 
Though Himdlavan tea has certainly not filled the tea-pots of the Mussul- 
mans and Hinclus (for a very good reason— they do not possess and 
never have possessed tea-pots), vet Indian teas have all the same sue* 
c^isfully contested with China the European markets. But there is one 
misstatement in the above passage that aid more harm than the imagina- 
tive pictures of future ereatness— vtV, the oft-repeated assertion that a 
wild tea had been found on the Himalaya. Moorcroft, in 1821, pointed 
out that the natives of Basihrh used the leaves of a species of Osyris 
in making a fairly good tea substitute. Bishop Heber» while on a visit 
to Almora, fell into the mistake of regarding that plant as ' a wild tea 
bush % and this mistake, though repeatedly corrected, has persistently 
reappeared since, and been made by independent observers or by persons 
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unfamiltar with Bi$hop Heber's unbotanical remark. No species of 
Camellia occurs wild anywhere west of Nepal, though several are abundant 
plants in the Eastern Himila^ra, more especially on the mountain ranges 
of Assam and M anipur. While this is so, a historic fact of some interest 
may be here added. The first specimen of a tea plant grown on Indian 
soil (other than the plants raised experimentally in Calcutta) was sent 
from Nepal in 1816 by the Honourable E. Gardner, then resident at the 
Court of tliat State. The specimen alluded to was ultimately forwarded by 
Wallich to Mr. Don, and by him was accordingly described in the Pro* 
dromus Flora Nepalensis, It is presumed the plant must have been intro- 
duced into Khatmandu during some of the early expeditions from that 
kingdom into China, and Wallich appears to have obtained evidence that 
the seed of the bush at Khatmandu came from Pekin. But it is not stated 
that more than one plant was found in the palace garden, and it may be 
added it has not as yet been recorded as occurring in a wild state on the 
lower Nepal forest tracts, nor in Sikkim, though it is plentiful in Assam, 
and in Manipur it almost constitutes forests, the plants attaining to the 
dimensions of trees. 

In connection with the subject of Himilayan tea, it is desirable to 
allude here to Mr. Fortune's deputation to China. The stock imported 
by Mr. Gordon's two missions had apparently failed to suffice. It be* 
came necessary to obtain a further supply of seeds and plants. The 
writer has consulted the correspondence on this subject, and it may be 
said Mr. Fortune's deputation was mainly in consequence of representa- 
tions by Royle. Mr. Fortune's first letter to Royle on this subject is 
dated i6th February 1848. In 1847 ^Janieson had submitted an able 
report on the tea experiments of the Himalaya. He dealt with soil, de« 
vatbn, atmosphere and systems of cultivation and manufacture. In that 
report he announced an addition of 252,842 seedlings, and the manufac- 
ture of 1,0231b II 02. of tea. The report was illustrated, and so much im- 
portance was attached to it that it was reprinted in the Selections from 
the Records of the Government, No. XXIII., and was thus widely distri- 
buted. The results attained were considered satisfactory, and, as Mr. 
W. Nassau Lees remarks, they "attracted the attention of Government 
to the desirability of, at last, taking efficient measures to provide for sup- 
plementing the labours of dieir zealous Superintendent, by obtaining the 
oest information, and further supplies of seed and seedlings of the finest 
tea plants from China, as successively urged by Drs. Royle, Qriffith, and 
Falconer. It was a fortunate circumstance, moreover, that the London tea 
brokers had reported most favourably on the specimens of tea sent home 
from the Himalayas the previous year." The opinions of the experts will 
be found in the Agri.^Hort. Sac , Jour, VI. (Set.), I4''t6. Mr. W. Hunt 
sakl, *^ I am quite satisfied that the climate and soil of iCumaon is as suitable 
to the favourable growth of the shrub, as the finest of the China localities.** 
Mr. Thompson said, ** The flavour is very strong, and it is so coarse 
burnt that all richness of flavour is destroyed." So, agam, Messrs. 
Ewartsaid, "In flavour the Dyhrah Dhoon most resembles the better 
descriptions of Orange Pekoe, having with the brisk flavour of that 
description, more than its usual strength." Was it to be wondered at 
therefore that Assam was for the time neglected, and that the sciendfic 
advisers of the Government triumphed over those who took a less 
favourable view of the Himalayan than of the Assam experiments? In 
1848, accordingly, Mr. Fortune was directed to proceed to China for the 
purpose of obtaining the finest varieties of the tea plant, as well as native 
manufacturers and implements, for the Government plantations in the 
Him4laya. *' Mr Fortune discharged the duties entrusted to him with 
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energy and enterprise" and he reached Calcutta in March 1851. He 
introduced into India a large quantity of seed and upwards of 20,000 tea 
plants. Mr. Fortune then visited the tea plantations, but his report was 
jiot favourable. The system that had been pursued was defective and 
the whole of Dhera Dhun unsuited. Matters then assumed a different 
aspect, and tea cultivation in India was almost regarded as a total failure, 
for at this juncture the Assam Company had spent all its capital and 
could show nothing! Indeed, but for the courage and resources of Dr. 
Jameson, the enterprise mieht have been abandoned. He keenly felt the 
need of more technical aid, both in culUvation and manufacture. But 
Government had begun to weary of the expenditure on its tea estates, and 
began to remind Dr. Jameson, as they had impressed on Mr. Bruce and 
others in Assam, that the policy of the Government should not be lost sight 
of, namely, Expbriic bnt. No expenditure was to be incurred that might 
be regarded as passing beyond the definition of experiment into that of a 
commercial undertaking. The technical assistance which Jameson re- 
quired was, therefore, refused him, and it was with the greatest difficulty 
that he succeeded in inducing the Government to depute Mr. Fortune 
a second time to China in order that he might himself study 'all the dif- 
ferent processes of black tea manufacture, from the gathering of the leaf 
to the tiring, preparing, and packing, of the teas, including the winnowing, 
siftine, etc, and thus be enabled to communicate the result of his observa- 
tions? In 1852, the Marquis of Dalhousie, then Governor General of India, 
visited Kancpra and authorised the ex(>ansion of the experiment by the cul- 
tivatkm of Holta with tea. That particular locality had been selected and 
hiehly recommended by Mr. Fortune. But owing to the disturbed state 
of China Mr. Fortune's second mission was not so successful as his first. 
He returned to India, and on visiting the plantations in Dhera Dhun had 
to admit that Jameson had succeeded in demonstrating that some of his 
(Mr. Fortune's) strictures in his former report (185 1) were unnecessarily 
severe. His report in 1855, accordingly, announced that " I have gfreat 
pleasure in stating that I have never seen finer or more productive planta- 
tions in China." But he still found fault with much of what he saw in 
India. Some of his new suggestions were accordingly acted on (and 
proved beneficial), while others such as his areuments that tea should not 
be irrigated, subsequent experience has proved him to have been in error. 
To Fortune, Dr. Jameson a^ain replied^ in a most exhaustive report, the 
substance of which mav t>e said to be a just condemnation of the parsi- 
monious treatment of tne tea experiment, m that he had not been furnished 
with assistants of sufficient skill and intelligence to see that his instructions 
were carried out. A half-hearted experiment, he practically contended, 
was worse than no experiment at all, since failures, criticised in the spirit 
Mr. Fortune had displayed, were likely to be regarded as proving the 
impossibility of tea ever being made a commercial success. 

Thus in the HimiUayas as in Assam the efforts of the Government had 
to a large extent been frustrated through the conflicting opinions held by 
the experts and advisers of Government, whose united action might have 
secured more liberal support. But these differences of opinion were not 
without their good influence, for every aspect of the e?n>eriment was in time 
put to final test. Experience was thereby gained, and India developed for 
nerself systems of cultivation and manufacture of a higher ana more 
scientific character than might have come into existence through a blind- 
fold adoption of the cruder methods of China. The country reaps now the 
benefit and, ias has been said in connection with Assam, so with the 
Himalayas, the tea industry of to-day owes much to the pioneers who^ in 
many cases were ruined during the evolution of opinion and the rejection 
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of error, that took place. But it may in conclusion be added that no name 
stands out as deserving of greater gratitude than that of Dr. W. 
Jameson. 

Area, Outturn, etc.— It does not seem necessary to discuss these sub- 
jects s^aratelv in connection with this province, nor that of the Panj^b> nor 
of Madras. The information furnished regarding India, as a whole, at 
pp. 420-421 is believed to supply all that is necessary. 
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N, E, Persia, 3^ ; Papers connected with the Ctdtiv, of Tea in the Dis- 
trict ofKanftra {Sel, Records Pb. Govt,, No, X/V,), 1853 ; Report by Col. 
S, H. Paske on the Tea Plantations of Kangra in i86q .• 7our, Aeri- 
Hort. Soc. lnd.,XlV, {Proc. 1866) LXIIL; Tea PlantaHoniin the PaSab 
(Sel. Pec. Pb. Govt.) IV., 1850; CulHv, in N.-W. P. and Pb. {Home 
Dept. Sel., XXIIL, iSs7); Tea Culti. in Kangra Dist. (Sel. Pee. Pb, Govt, 
New Series, V., 1-3$ 1869) ; Report Settlement of Kangra Dist., 25-28. 80 • 
Notes on Tea Industry of Kangra i The Tea Cyclobeedia, 238-24$ : Ko- 
teghur 26$ ! Brick tea and Trade with Ladalh in Allen's Indian 
Mail March 1865 {reprinted from *^ Friend of India ") ; Panjab, Admi- 
nistration Reports ; also Resources of^ Panjab July 1S68. 
Climate, Soil, etc — So much has been inciaentally said regarding this 
province in connection with the remarks under the headings of Assam and 
the North- West Provinces, that it does not seem necessary to do more than 
furnish Colonel Money's remarks r^arding the physical features of 
Kangra. The reader who may desire further information should consult 
the publications and reports mentioned above, as also the chapter below 
regarding the trade in Kangra Valley Tea. Colonel Money says :~ 

Kangra.— "This is a charming Valley, with a delightful climate, more favour^ 
able to Tea than the Dehra Dhun ; still it is not a perfect Tea climate. It is too dry 
and too cold. The soil is snood for Tea, better than that of the Dhun but inferior to 
some rich soils in the Himalayan oak forests. Local labour is obtainab^ at cheap 
rates. Distance makes transport for export very difficult ; but a gjood local market 
now exists in the Punjab, and a icood deal of Tea is bought at the fairs, and taken 
away by the wild tribes over the border. With the limited cultivation there, I should 
hope planters will find a market for all their produce. Manure must be obtainable 
(manure had not been thought of for Tea when I visited Kanerra), and if liberally 
. applied, it will increase the yield greatly." " Kangra is not the best place for a man 
who wants to make money by Tea, but for one who would be content to settle there, 
and content to make a livelihood bv it, a more desirable spot with a more charmiag 
climate could not be found. Land, however, is not easily orocured. The Teas pro- 
duced in Kangra are of a peculiarly delicate flavour, ana are consequently highly 
esteemed in the London market." 

Mr. Cochran writes much in the same strain. A charming coun- 
try, honourable occupation, and a fair return— inducements that have 
attracted to Kangia the only colony of European planters that can be said 
to have taken root in India {Conf. with p. ^41). In addition to tea many of 
these planters have gone in largely for fruit erowincr, and the valley may 
undoubtedly be said to produce apj^les and pears that are unsurpassed 
anywhere in the world Kangra tea is finding a large market in India 
and across the Himalaya into Central Asia. 

BENGAL. 

References.— P«^^* Regarding the Tea Industry in Bengal, 1873, ntare 
especicUly—Chutia Nagpur, 8-14, Cooch Behar, 16-22, Dacca, 129, Cktt- 
tagong, /6o-i0^ I MuUer, Observ. on Culti. and Manuf. of Tea in thm 
Darjeeling District ("four Agri.-Hort. Soc. Ind., XIV., App. XXXVII. ^ 
LVI) i Tea Cyclopedia— The Terai and Western Doors 264^26$, Chutim. 
Nagpur, 26s ; Col. Money, Cult, and Manuf. Tea {numerous passages \ g 
Notes on Tea in Darjeeling by Planter, 1888; Administration J?#- 
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ports cf Bengal ; Agri»'Hort»-Soc. Ind. Jour,, II. (Sel.), 408-Jog ; I /. 

{Note on Darjeeling Tea, etc, by Dr, Campbell), 123-126 / X. {Report on 

Tea grown at Tugvor, Darjeeling), 107-109 ; {also Report by Capt. J. 

Masson of Tea grown at Tugvor) 227-28 ; also Progress Tea Culti- 
^o»vation Darjeeling, by Dr, Campbell, 229-237, 
Climate, Soil, tic— Speaking generally it may be said the greater part 
of the tea plantations of this province are located in the hilly tracts. The 
physical features of the districts are, however, so very different as to neces- 
sitate their being treated separately. 

Darjeeling. — To Dr. Oampbiell is due, it would appear, the honour of 
having introduced tea cultivation to this distnct In the Journal of the 
Agri.-Horticultural Society of India he wrote in 1847: "About six 
years ago I received a few tea seeds from Dr. Wallich ; they were of the 
China stock grown in Kumaon. I planted them in my garden in the 
month of November 1841, and had a dozen seedlings m the month of 
May following." Dr. Campbell then tells us that in August 1847, his 
plants were examined by Mr. Macfarlane, a gentleman from Assam, and 
who was acquainted with tea planting. His report was so satisfactory 
that Dr. Campbell was induced to procure seed from Assam and extend 
his experiment. In several subse<juent reports Dr. Campbell told of his 
continued efforts, and in 1858 he informs us of his having examined seven 
plantations which had by that time come into existence. The above may, 
therefore, be accepted as denoting the origin of tea cultivation in this dis- 
trict. Coming down to modem opinions Colonel Money says of Dar- 
jeelinjg'! — 

" The elevation of the station, 6,900 feet, is far too great ; but plantations lower 
down do tolerably well (that is, well for hill j^ardens). The climate, like all hill di- 
f mates, is too cold.'' " Like elevations in Darjeeline and Kumaon are in favour of the 
iormer, first because the latitude is less; secondly, because Darjeeling has much 
more ram in the spring. I believe, therefore, that the hill plantations of Darjeeling 
have a better chance of paying than the gardens in Kumaon, but, as stated before, no 
elevated gardens, that is, none in the Himalayas, have any chance in the race against 



plantations in the plains, always providing the latter are m a good Tea climate. In 
two respects, however, Darjeeling is behind Kumaon. I'he soil is not so good, and 
the land is much steeper. It is more than absurd, some of the steeps on which Tea 



two respects, however, 
the land is much stee^ 
b planted in the former : and such precipices can, I am sure^ never pay. Gardens, 



» pHinicu in uiciormer : ana mien precipices cau, ■ am sure. ncvr:r pay. vxaracns, 

barely removed above the Terai (and there are such in Darjeeling) can scarcely be 
called 'elevated,' and for them the remarks applied to the Terai are more fitting. 
As a broad rule it should be recogpnised that the lower Tea is planted in the Himilavas 
the better chance it has. All the plants in the Darjeeling gardens, with but few 
exception^ are China." 

In a small book by a practical Tea planter, some useful hints are given. 
Speaking of the soils and the nature of Darjeeling cultivation he says :— 

^ " Tea will grow in almost any soil, but a black loam with a fair amount of sand 
in it is to be preferred; if the subsoil is clay, it will not do so well, excei>t when the 
drainage is exceptionaUv good, in which case gardens situated on dry ridges often 
give a very fair first fluui (which they would not do if the subsoil was sand), although 
u the rainfall afterwards is very heavy, they get clogged and blighted badly. Soil, 
which has many rocks in it, is always good, as the rocks keep it open, and some 
gardens, which are full of rocks, pay very well." '' Some s[ardens have put out all their 
good land and are now extending on land that is positively precipitous and really 
dangerous to cross. This will never pay^ as the soil will soon be washed away when 
cultivation begins, (leaving the roots bare). I saw a piece of new extension, the 
other day, whiai was too steep to terrace and grooves about ^ inches deep had been cut." 

In a very instructive paper on * A Few Observations on the Cultivation 
and Manufacture of Tea in Darjeeling" {Jour, A/^ri.'Ifori, Soc, I. c.) Mr. 
D. O. Muller offers certain remarks on the soils and climates of Darjeeling 
that help to elaborate a conception of the physical characteristics of this 
tea district : — 

" The tea plant will grow in any soil, hat^ourtshes in a Kght sandy loam. It is 
essentially necessary, whatever the surface earth may be, that the subsoil consist of a 
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vdlowi^ earth, composed of clay and sand, aometimes passing into pure sand : the 
former gives sustenanc e to the plan^ holding rain and moistiire in deposit, and the 
admixture of the latter, renders the soil porous, and of such consistency thiat the tap 
root can easily penetrate it without injury to the spongioles. There are two descrip- 
tions of soil to M specially avoided,— /«^ the stiff red, almost crimson di^, imper- 
vious to rain, and which cakes, and hardens under the sun, — 2nd, the loose, friable 
micaceous, Uack-looking earth, intensely dry and hot, whidi although it toky in a 
favourable, that is. in very rainy season give apparently healthy seedUags with tHg 
blackish leaves, will ttltimatsly produce a stunted scant-yiekiing tree. Astndy loam, 
though stony, is far preferable to either of the above. 1 have heard some planters 
remark that they have seen the best trees <!>n stony soils, and that, consequently, stone, 
instead of being a disadvantage, was decidedly beneficial to the Tea tree. 1 am in- 
clraed to think that too hasty an inference has been drawn from isolated facts, and that 
the mtrit due to the soil has been ascribed to the presence of stone. Stone undoobt- 
edly retains heat, in a measure prevents the wash of soil, and in (act often retains rich 
earth in crevices; but these are, as far as I am aware, all the advantages it possesses. 
I should give the preference to eood soil without it, and consider the fiirst of the above 
enumerated advantages as decidedly disadvantageous in unfavourable soil." 

** Planters are at variance as to the advisabilitv of aHowin^^ any trees whatever to 
ain within that portion of the land iatended for tea cultivatkHi. The argument 



portion 

against it is that the shade of such trees must necessarily be injurious to the Tea 
plant, depriving it also of the quantum of rain it would otherwise receive." 

Mr. W. O. Muller calls these reasons in question, while acknowledging 
that the seedling under the " imm^diaU drip of a tree " would be likely to 
suffer injury, but not otherwise ; the partial shade is of great benefit to a 
transplanted seedling. The reasons given for arriving at that concluskm 
being derived from a study of the locaFities and situations in which the in- 
digenous tea tree has been found. The seedlings reared from seed which 
has been allowed to fall and germinate, being ** especially kdalthy and 
numerous where they are imm$diat$ly tinder the fostering shadi of iht 
parent tree.** A further objection to the wholesale clearing off of the trees 
IS the well known attractive power of forests for rain clouds. 

Terai below Darjbelinq.— " The soil is very good for Tea. The 
climate is also a good one, but there is not as much rain in the early part 
of the year as planters could wish. Much difficulty exists about labour, 
owinfi^ to the v«ry unhealthy climate. As the jungle is cleared, however, 
this last objection will be in a measure got over. As it stands now, it is 
perhaps the most unhealthy Tea locality in India '* (Money), 

Western Doars.— This, comparatively speaking, new tea district^ 
seems to have attamed a highly encouragmg position. OoIoimI Money 
said of it in his * Cultivation and Manufacture of Tea * (Edition 1883):'^ 

'* My attention was directed to it in 1874 ; I was the second who planted Tea in 
it ; and 1 have now completed a garden there. As regards cKmate, soil and lay of 
land, it is perfect, and 1 believe it will eventually prove the most pi^g district io 
India for lea. The Northern Bengal Railway, just opened, gives it great advan- 
tages for transport" 

Chittaoono. — It wpuld appear from die Journals of the Agri.*Horti- 
cultural Society of India that Mr. A. Sconce, Collector, introduced tea 
into this district somewhere in 1841. He obtained a boat-load of plants 
from Assam from Major Jenkins, and started cultivation in his private 
garden. In 1843 he forwarded a sample oi tea made by him in an earthen 
pot over the fire. The sample was very favourably reported on by Mr. 0. 
Tarry, from which date therefore the mdustry may be regarded as taking, 
its origin. In the papers regarding the tea industry of Bengal* 1873, a long 
and very instructive report is given (written by Mr. H. Hankey, the Com- 
missioner) in whk:h it is stated that, in November 1863, Dr.. J. B. Barry 
visited Chittagong, and, being satisfied with what he saw of the prospects 
of tea, commissioned Mr. Fuller to take up on his behalf ao,ooo acres of land. 
After this, applications poured into the Collectorate for waste land. Some 
of the Companies that were started collapsed with the failure of the Agra 
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Bank ; others suffered through the ignorance of thdr managers ; while of 
others, the sites were so badly chosen that they never could have paid. The 
Chittagone tea mania ran its course from 1803—1867, and the gardens that 
now (1873) remain had either weathered the storm or changed hands 
during the crisis, the present owners having benefited by the failure of 
others in beine able to purchase at a low fig^e. 

The chief features ot the Chittagong tea districts are set forth briefly 
in the following passage from Oolonel Money's work :— > 

** This is a comparatively new locality for Tea. The climate b better than 
Cachar in one respect, that there is less cola weather, but inferior in the more import- 
ant fact that much leas rain falls in the spring. In this latter respect it is also 
inferior to Assam, particularly to Northern Assam. There is one part of Chittagong, 
the Hill Tracts (Tea has scarcely been much tried there yet), which, tn the fact of 
spring rains, it superior to other parts of the province, as also in soil, for it is much 
richer there. On the whole, however, Chittagong; must yield the palm to both Assam 
and Cachar on the score of climate, and also, I think, of soil. For though good rich 
tracts are occasionally met with, they are not so plentiful as in the two last-named 
districts. Always, however, excepting the Hill Tracts of Chittagong, there the soil 
is, I think, quite eoual to either Assam or Cachar. As regards labour (a very essential 
l>oint to successful Tea cultivation), Chittagong is most fortunate. With few excep- 
tions (and those only partial) all the plantations are carried on with local labour, 
wfaich--«xcepting for about two months, the rice-time — is abundant. For transport 
(being on the coast with a convenient harbour, a continually increasing trade, snips 
also running direct to and from England), it is vary advantageously situated. Chitta- 
gong possesses another advantage over all other Tea districts in its large supply of 
manure. The country is thickly populated, and necessarilv large herds ot cattle 
exist. The natives do not use manure for rice (almost the sofe cultivationj), and, con- 
sequently, planters can have it almost for the asking. The enormous advantages of 
manure in Tea cultivation are not yet generally appreciated ; it will certainly double 
the ordinary yield of a Tea garden." 

Chutia NAOPUR.^Tea cultivation seems to be pursued in two districts 
of this division, Vf0., Hazaribagh and Ranchi. The reports of some four 
or five planters for the year 1872 will be found in the papers regarding the 
Tea inaustry in Bengal, pp. 8*15. The writer has not been able to procure 
any more recent reports, out it is believed this locality has not as yet cpven 
indications of a future of much importance. The mistake appears to nave 
at first been made to try and cultivate the China plant, but a hybrid Assam 
is now grown. The following brief note from Oolonel Money's work 
manifests the cheif features of this tea district :— 

** The climate is too dry, and hot winds are felt there. ^ A^ great compensation, 
though, is labour ; it is mrre abundant and cheaper in tins district than in lany other. 
The carriage is all by land, and it is some distance to the rail. But the Tea gardens 
at HaAfeebaugh can never vie with those in Eastern Bengal, inasmuch as iht climate 
is very inferior. The soil is very poor." 

Area, Oattom, etc— The province of Bengal not having as yet been 
surveyed the greatest possible difficulty is experienced in obtaining particu- 
lars of the area, outturn, etc., of crops. It is believed that the remarks 
already given for India collectively (pp. 420-421) on these topics, when read 
in the light of the returns of the Calcutta 
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trade below, may be accepted 



as fairly conveying an idea of these subjects. 

MADRAS. 

Refereoces.— i^ujir, RiP^i of Coffee Borer (Chapter en Tea, NiMkiris), 

tSdQf Madras Manual of Administration, /., 29^ j Robertsom^ Tea CtU' 

Hvation in Nilghiri Hills {in Report on Agn. Condition Nilghsri 

District), tSys ; Tea in Mysore 6* Coorg Gam,, III,, 44 ^ Tea Cyclo- 

padia (NUghiri Hills), 26$. 

Climate, SoO, etc.— It has been remarked by many writers that South 

India takes a keener interest in Coffee than m Tea. Nevertheless ,tea 

gardens exist here and there on most of the uplands of the presidency and 
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L"ii u^^"^?*^®' Mysore and Coofg. The tea plantations of the Nilghiri 
hills have, in fact, attained a considerable reputation, and the exports from 
^^J^^^^5^^ ^^^ yearly increasing in importance. In a memorandum, 
published in 1874 by Mr. O. Q. Masters, some useful facts are told regartl- 
**?? J J ^^ cultivation of the Nilghiri hills. The first tea plants (already 
alluded to (p. 434) as sent to Madras from Mr. Gordon's Chinese stock) 
reached the presidency in 1835, and six months later they had all perished 
except a few plants that had been forwarded to the Nilghiri hills. In 1861 
Oaptain Mann imported seedlings from China and opened a plantation 
near Coonoor, which eventually succeeded. To that gentleman is, therefore, 
due the credit of having started the Madras tea industry. Mann's ex- 
ample was gradually followed, until in 1874 there were upwards of thirty 
^ates, and the exports of Madras, produced tea (besides local consump- 
tion) for that year came to 80,7661b, valued at R89,357. Mr. Masters, in 
k'fi ^^^^} °' ,*^74» goes on to say that ''The plant grows well on these 
hills. There is a very large area of land suited to the culture of the 
different varieties on these and other hilly ranges in the presidency, and 
there can be no doubt that if the culture be conducted by persons possess, 
mg the requisite knowledge and capital in suitable localities, it will prove 
alike profitable to the cultivator and advantageous to the State." * The 
uovernment some years ago* opened a plantation at Ootacamund, with 
the view of supplying planters with seed and young plants." « The 
hvbnd plant appears to be that generally preferred.*' "The Government 
also procured Tea-makers from Bengal, in order to give instructions in 
the manufacture, but the attempt was not altogether satisfactory, nor, 
indeed, generally acceptable." " It is generally allowed that 5 cwt. per 
acre is a fair average of the crop, and 505. per cwt. a fair average price." 
ihese and such like passages occur in Mr. Masters' memorandum and 
may be useful as marking the pr-jgression and retrogression that has since 
taken place. There were last year (1890-91) 5,738 acres under the crop. 
uoionel Money makes the following remark regarding the physical 
features of the Nilghiri plantations :— 

\\7 ** ^L® climate IS superior to the Himilayan, for the frost is very slight, 
were, however, more heat there in summer, it would be better. Some of the 
leas have sold very well in the Indian market, for as regards delkacy of 
flavour they take a high place. The soil is good, but the temperate 
climate which holds on these 'blue mountains^ is not favourable ta a 
large produce." 

Travancorb, Cooro, Nilghiri Hills, etc.— Balfour mentions the 
successful introduction of tea at Coorg by Colonel Dycein 1843 ; at Nandi- 
dru^j at Bababudfn hills in 1847; at the Pulni hills by Major Hamilton ; 
?J %S.^\"^''® (Messrs. Bering & Oo.'s plantation) by Mr. Huxham. 
Dr. Wight, in a letter to Wallich (Agru.Hort Soc.Jour, 1841), alludes to 
his having been on a visit to Mr. Huxham's plantation. The success of the 
experiment, Wight tells us, has been established. Huxham obtained his 
supply of plants from Assam in June 1839. In the Agricultural Gazette 
{.AprtL 15th, 1871) Mr. J. Macpherson furnished a detailed account of the 
manufacture of tea in the Nilghiri hills, and in many other public papers 
trequent mention of these gardens occur, but the writer has failed to discover 
a recent statement of the plantations of Southern India. Their importance 
may be fairly well judged of by the returns of the trade reviewed below. 

Messrs. Gow. Wllcnn Ar fiton^^M l«^...«...». :~ «.u^:- /^.-^..i^. ^c t..i.. .q ^ 



Messrs. Gow, Wilson"**: Stantonrhowever, in theTr Qrcura7oTjuiyT8" oj 
following instructive particulars regarding the Tea Planting 



and lea Trade of Travancore :—" Another feature of the past season 
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has been the increase which has taken place in the output from the recently 
opened district of Travancore, which has at the present time an area of 
about 4,700 acres under Tea cultivation The following table shows the 
growth of the industry : — 

Tba Exports from Travancorb. 

1883-83. 1883-84. 1884-85. 1885-86. 1886-87. 1887-88. 1888-89. 

Ih 9) B» lb lb lb lb 

3,577 1 16,660 I 19,418 I 87*493 I 245,952 I 175,987 I 678,363 

Some forty different estates were represented in the London auctions 
last season, comprising a total of over 9,000 packas^es. In this district. Tea 
can be produced of good quality, well suited for self drinking, as also for 
blending purposes. 

BURMA. . 

References.— il/a^onV Burma and Us People, 505, 75^ / Tea in Aracan^ 
The Tea Cyclopadia 264 ; Tea in the Andaman Islands—Tea Cyclopaedia, 
262-264, 
Climate, Soil, etc. — The writer can discover no separate account of 
the new tea plantations of this province. In the report of the Agricultural 
Statistics of British India for 1800-91, the area under the crop in Upper 
Burma was given as i ,001 acres and of Lower Burma as 78 acres. In 1 888-89 
the total area was only 14 acres and in 1889-90, 172 acres, so that from 
these facts it may be assumed prospects are brightening. In one or two 
publications mention is made of the Chittagong planters having endeavour- 
ed to prepare pickled tea for the Burma market. In that undertaking 
they seem to have met with some degree of success. The pickled tea 
used in Burma is for the most part manufactured in the Shan States and in 
Manipur. The prepared leaves are eaten, not used in decoction. The 
returns of the import trade from China (reviewed below) would seem to 
justify the opinion that a great future may be in store for this new industry, 
in competing for the local market alone. Large tracts of Upper Burma 
are, in climate and soil, remarkablv alike to the Manipur regions of wild 
tea. In them and in Manipur itself it is possible, with the aovance of civi- 
lisation and the opening up of means of communication, a great tea industry 
may be organised. There is perhaps no more hopeful country than Mani- 
pur anywhere in India. Immense tracts of nch and often flat land, 
within the valleys, are wholely uncultivated. The difficulty of labour could 
not be greater than in Assam, and it remains to be seen whether some of 
the numerous hill tribes might not be willinj^ to engage as tea labourers, on 
the advantages of British influence beg[inning to be appreciated. The 
talked of railway communication would bring Manipur and Upper Burma 
into the position of highly attractive fields of future tea enterprise. 

TRADE IN INDIAN TEA. 

HISTORY of — 

History of Indian Tea Trade.— The prosperity of the Indian Tea 
Trade may fairly be mentioned as a strikmg result of the British Admin- 
istratk>n of India. This is, however, by no means the only example that 
could be cited. The present position of the trades and industries in Jute, 
Indigo, Cotton, Oil-seeds, Silk, Wheat, etc., may be characterised as 
living monuments of national and commercial prosperity alike traceable 
to one and the same cause. Prior to the amval of the pioneers of the 
Honourable the East India Company, it may safely be said this country 
had no foreign commerce. Her then rulers would have regarded (and 
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did regard) propqsals of extended exportation as the pernicious do<ptrines of 
self-seeking adventurers. That an interchange in productions could be 
the surest indication of prosperity, it took even. Europe centuries to leani. 
And now it may be said that India, of all the great commercial, countries 
of the world, leads in the path of free trade. Its commerce is unrestrict- 
ed, so that very nearly every article nuty be held to be free to leave its 
shores or to penetrate to its utmost recesses without let or hindrance in any 
form. Local manufacturing enterprise,, it has been contended, has neither 
been stayed thereby nor the country's revenue lessened. In the success of 
its merchants, the nation is held to have been elevated and its people en- 
riched, while the capabilities of the admviistration.to further advanoement 
has in ho way been restricted. But, on the other hand, it must -not be for- 
gotten that the fertility of India a|id its vast resources are such that grant- 
ed facilities of foreign trade, prosperity would have ensued withput. there 
having been absolute free trade. This is^ however, neither the place nor is 
it the writers purpose to enter on a political dissertation as to the possibi- 
lity of greater national prosperity under any other system than that observed 
in India, and which» for many .years, has guided the Government in its 
conduct of commercial problems. It suffices that Tea and other great 
agricultural and manufacturing industries have not onfy prospered but be- 
come necessities of life for which the world now looks to India as the 
natural country of supply. 

In the year 1788, d)r Joseph Banks suggested to the Court of Directors 
of the. East India Company tTO practicability of cultivating the tea-plant 
in British India. It was not, however, till 1834 that the subject was sub- 
mitted by M>rd W. Bentinck— the Governor General— to his Council for 
serious consideration. The reader will find most of the subsequent historic 
facts detailed in another volume of this work {voL II,, 6^*83), and it may 
suffice, therefore, to recall the more salient points only. A Committee was 
appointed under Lord Bentinck's supervission to obtain the, necessary 
preliminary information with respect to the soils and situations most favour- 
able for the growth of the plant. The Committee deputed its Secretary, 
Mr. Q. J. Gordon, to China for these purposes, and in 1834 plants were 
raised in the ^otanic Gardens, Calcutta, from some of the seeds collected 
by Mr» Gordon. While that gentleman was busily engaged in China 
the rediiscovery was made by Oharlton and by Jenkins of a wild t6a plant in 
Upper Assam. It is believed that this same discovery had been made by 
Bruce and Seott some years previously, but that the plants!tlien forwarded 
to Calcutta for determination had not received even the most casual con- 
sideration. Had it been otherwise, Mr. Gordon would, very probably, 
never have been sent to China and what many planters hold as offar 
greater moment, the China plant might never have been brought to India, 
or at all events not until a much later date. It is contended that the China 
plant not only retarded the development of the tea industry in India, through 
the trouble and expense involvea in its acclimatization, but that for the 
greater part of the tea districts, even the hybrids froni it, now to some ex- 
tent cultivated, are inferior to the piu-e ** indigenous " Assam or Manipur 
stock* 

In the early sta^fes of te^ cultivation the Government of India owned 
the gardens* Natives were encouraged to embark in the imdertaking ^nd 
for a time few Europeans seemed to consider the results attained as suffi- 
ciently encouraging,. When opportunity afforded* however, the Govern- 
ment withdrew from direct ownership of gardens (about 18^), and made 
over its plant to Native or Europeans on highly favourable terms. The 
incubation was at first slowt but. when vitality manifested, the expan- 
sion, became rapid^ indeed all too rapid. Reckless and even criminal 
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spef^aHon led to' a crash in which many persons were rttmed. From 
this reversion the industry very sfowly recovered. When it did, aH un- 
necessary expenditure Was curtailed. It was realised that econoniywas 
cssentJar to commet'ciai prosperity, and inventions, to reduce labour and 
to gtiarantee results, became ' the planter's most certain and satisfactory 
asslstahts. It would 1)6 superfluous to attempt to indicate the reforms in 
planting and the improvements in' manu^cture that vear by year were 
adopted. The industry now developed rapidly; and Inma was soon recog- 
nized as possessing^ advantages over China in the supply of tea; These in 
Ool. Money's words may be briefly stfmmed up thxis :•- 

1. "'Growri oh large estates, the cultivation and manufacture' being 
superfetended by educated and skiHed iSnglishtnen." 

2. "Manufactured in a clean way by machinery, as opposed to hand 
manufacture which is the reverse of ciesnW/^ 

3. " UnadrflterAtfed.-*' 

4. " Stroneer, thus going further, and in consequence more economical. 
On this point/' Ool one! Money continues^ '* I have shown that a superior 
class of plant, and a hotter and thmfore more suitable climate, necessarily 
give this superior streng^ and boay to the Teas.'* 

>^th such advantages it became 'a matter of thne only for India to 
establish itself in the Buropean raaricet,and as it beean to (»tain a footing 
China lost ground. Year by year the relation of the two countries to 
each other changed, untfl India not onlv led but is nowyearly giving in- 
dications of its possibly supplanting tChma altogether* Such tnen are the 
salient historic features of the Indian tea trade. We are thus in a position 
to review thi statistical retiimS of this very striking industiy whith, within' 
a very few years has caused the investment of Indian And ^^sh capitaU 
in Joint-Stock Companies alone, to the amount of over 8^ million pounds 
sterling, and of private Companies at least other 5 million pounds 
sterling, while it has given to India an export trade valued annually at 
close on 6 million pounds sterling- Even these figures, however, convey 
but a partial conception' of the industry, since many gardens, not'b^ing 
Joint-Stock Companies, are under nO obligation to plut^ish their capital 
or outturn. But even did we possess full details of all the money invested 
in Indian tea plantations, we snould be in a position to judge thereby"but 
of the pulsation of the industry. The thousands of persons who noW ob- 
tain a highly-paid market for then* labour, have graduall v become cokmists 
in tracts of country formerly almost uninhabited.- It has been esti- 
mated that the Tea Industry of India now gives 'emplovment to close 
on half a millkm Natives of India. These have been oraitied for the 
most part from the over-populated tracts and from a condition of 
poverty to one of opulence. Valuable to India though such a satisfactory 
achievement undouotedly is, we have mentioned but a few out of the many 
advantages which the Tea Planters have conferred on India. With the 
establishment of te^ plantation^ it was^sobn'redogViized by other capitalists 
that it would pay to extend railwsty xommimication where success had been' 
attained by the planter. The great rivers also rapidly carried on their 
watery road-ways immense fleets of native crafts, and In time resounded with 
the throb of the steam engine. Facilities of import and export create 
trade, so that the tea plantations in time became the nuclei around 'which 
a new civilization and a new conunerce gravitated. India could ill afford 
to loose her tea planters now, and were any calamity to suddenly ruin the 
present flourishing trade, the efifects of such a disaster would be felt from 
one end of the country to the other, from the rice grower of Bengal to the 
mill worker of Bombay. The prosperity and stability of teaL planting, of 
indigo growing, and of the numerous other branches of trade in which Bri- 
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tish capital is invested, are of the gravest possible moment to the labouring 
classes of India ; they certainly do not alone concern the capitalists. It is not 
to be wondered at, therefore, that apar^ from all other considerations an in- 
dustry like tea that may be said to have secured an investment in India of 
perhaps little short of 20 million pounds sterling, mostl^r of foreign money, 
and which gives an annual turn over of close on 6 million sterling, must 
extend its influence to the uttermost corners of the land and be of importance 
to every subject of the Empire. That a trade of such magnitude could have 
been developed in so short a time betokens the value to India of British 
rule, and gives a foretaste of still further prosperity. 

One of the earliest announcements of the sale of Indian teas appeared 
in 1 84 1. Messrs. Mackenzie, LyaU & Oo. of Calcutta issued one of their 
usual circulars thus : — 

"NOVEL AND INTERESTING 
SALE 

OF 

ASSAM TEAS 

AT THE EXCHANGE HALL 
To be sold by Public Auction this day, Wednesday, 
the 26th May 1841, at one o'clock P.M., precisely — By 
Order of Government — the First Importation for the 
Calcutta Market 

OF 

ASSAM TEAS. 

These Teas were manufactured by the Singfo Chief, 
NingrooUa, of the Province (aided by the Government 
establishment) with the greatest possible carej and will 
be disposed of by Auction for his benefit. 

At the same time, on account of Government, 
The Entire Consignment 
Consisting of Ninety-five (95) Chests 
OF 

ASSAM TEAS, 

The produce of the Government Tea Plantations in 
Assam, for the Season of 1840." 

The above (a fac simile as near as possible of the orieinal) would, 
therefore, appear to have been the earliest public sale of Indian 
tea, though, doubtless, sannples were seen in Europe slightly before 



this date (12 small chests were reported on in 1838), but only as test 
samples of the work done. From 1841 the commercial course of the 
Indian tea industry may be traced. It soon began to be noticed in the 
chief newspapers of Europe. The Times had many brief notices as, for 
example, ist April 1847; 4th May 1848; and many others down to 
recent dates^ such as 2nd April 1883; ^^^^ August 1883; 22nd Sep- 
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tember 1888, etc., etc. In the article of the 4th May 1848, The Times 
reviews the success that had attended the undertaking on the Himdlava, 
in which it is stated that the Government of India had authorised an outlay 
of ^10,000 per annum for a series of years. The imported Chinese 
labourers are stated to have regarded the plant grown in Kumaon as the 
true tea plant, and as far superior to the wild plant of Assam. But sub- 
sequent discoveries have proved that opinion to have differed in no 
material respect from the vam expectations of the European suear-planters, 
who wasted their fortunes and ruined sugar- planting in India, through 
the mistaken notion that the superior stock of tne West India plantations, 
which gave such splendid results in these Islands, were the only canes 
worth growing, ana that hence upon their acclimatization depended the 
prospects of sugar-<:ane growing in this country. Had they turned from 
the exotic to the indigenous stock, as the tea-planters fortunately did, the 
results of sugar production might have been as g^eat as those of tea. 

Growth of the Consumption of Tea in Great Britain. 

Before ^proceeding to demonstrate the growth and present position of 
the Indian tea trade, it seems desirable that some general idea should be 
given of the China trade. Lon^ anterior to the records of this modern 
cultivation of tea in India, mention was frequently made of Indian tea. 
The East India Company had dealings with China as well as with India, 
and it would appear that tea often reached England as a re-export from 
India. The first supplies of tea came to Europe through the Dutch East 
India Company and were apparently obtained from japan. Very shortly 
after tea was brought from China, but from the beginning until near the close 
of the seventeenth century the whole of the European demand was met by 
the Dutch East India Company's sales. The total receipts in Europe up 
to 167 1 amounted to only 516ft 10 oz. In 1678, 4,717ft are said to 
have been imported by the East India Company from Ganjam and Ban- 
tam; in 1680, 143ft ^^c obtained from Surat; in 1685, 12,070ft came 
from Madras and Surat ; in 1687, 4>995ftf from Surat ; in 1689, 25,300ft, 
from Amoy and Madras; and in i^o, 4K47ift, were recorded as im- 
ported by England through the East India Company from Surat. These 
and such like records of traffic in tea must be regarded as China tea 
imported into India and re-exported from India. Soon, however, direct 
dealines took place between China and England, and the growing import- 
ance of the tea industry brought into birth swift sailing vessels for the sole 
purpose of conveying the China tea to Europe. The Dutch lost their hold 
m the market ; and Europe and America then looked mainly to En|^land 
for its supplies. The following table, taken from Milburn's Oriental 
Commerce, manifests the averages of the imports and exports by Great 
Britain for each ten years from i7iitoi8io: — 



TEA. 



171 1 to 1720 inclusive 

1 721 to 1730 „ 

1731 to 1740 „ 
i74« to 1750 

1751 to 1760 „ 

1761 to 1770 „ 

1771 to 1780 „ 

1781 to 1790 „ 

i79itoi8oo „ 

1801 to 1810 „ 



Quantity 
sold. 



ft 

2,645,337 

7,467,874 

13,263,164 

18,069,606 

25,869,753 

58,587,416 

60,689,183 

123,171,196 

200,017,212 

240,438,275 



Sale amount 



1,7^649 

2,731,078 

2,901,334 

4,399.556 

7,236,421 

ii,5i9»985 

10,548,302 

19,808,196 

30,617,781 

38,272,303 



Exported. 



fik 
823,580 

2,401,733 
2,787,214 

3^65,973 
3,012,132 
7,627,610 
12,989,112 
19,882,481 
27,387,773 
36,093.069 



Remaining 
for Home 



lb 

1,821,757 
5,066,141 
10,475,950 
14,603,634 
22,857,621 
50,959,806 
47,700,071 

103,288,715 
172,629,440 
204,345,206 
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The above therefore shows in one hundred Years a total of 750*2 i9,OL6fb 
sold at the Company's sales^ the value of which was iCi^P'^^iSQS* But of 
that amount 1 16^70,6750) were re-exported, and the remaining ^3>748,3^ lb 
retained for home consumption. And this traffic pai<l to the British 
nation in Customs and Excise, durine the one hundred years,^77,oi7,4do, 
but even that large sum would not fully denote the revenue obtajned through 
tea I sugar also paid duty, for example, and it has been estimated that cM(ie- 
half the sugar used in Great Britain during the one hundred yeairs named 
was consumed up in connection with tea. 

But it may he useful to carry the record of the quantities of China tea 
retained in Great Britain for home consumption down to abput the pjtriod 
of the first importation of Indian tea :^ 

Quantify rf T$a Rd,ain$dfor ffome ConsumpHon in the United 
Kingdom^ 



Years. 


ft 


Yfiais. 


ft 


Years. 


ft 


1811 


22,454,53* 


1823 


37,093,015 


1835 . 


36,574,004 


1812 


24,584,402 


1824 • 


37,648,295 


1836 • 


49,142.236 


1813 


25,409,355 


lS2S • 


29^32,174 


;ig :' 


3o,625,2«6 


iSu • • 


94,:^^oi 


*826 . 


39,045VB5i» 


32,351*593 


1815 


25»9i7>853 


0000 


29,931,178 


1839 • 


35,127^7 
32,252,6^8 


1816 


^2.603,992 


29,305,757 


1840 . 


1817 


34,6d5,794 


1829 . 


29,495,205 


1841 


36,675.667 


1818 


*6,537>53i 


1830 • 


30,046,935 


1842 • 


37,355,9»i 


1819 . • . 


35,241,693 


1831 


29,997,055 


1843 . 


40,293,393 


1820 . . 


25*7)2^35 


^32 




1844 . 


4i»a63,77o 


l8ai 


a5,7S4»S?7 


1633 . 


31,^29,620 






182J 


27,574>Q35 


1834 . 


34,9^651 . 







BVFBCT OF TIUI PrOOVOTION OF TXA IN InDXA OK CbINA TrADB. — 

MMtrs. Oow, Wflson 8r 8tanton, in the Circular dated July 1690^ 
carry the record of the British trade in China tea down to a recent date^ 
while showing at the s|ime time the growth of the consumption of Indian 
and Ceylon teas. 

^The Home Consumption (in Jb) may be exemplified as follows s«- 



China, e 

Indian 

Cejrlon 

Total 



tic* Sff^ttV^ 



1849. 



«i,95J,(Hi 



i8sv 



$0,021,576 6i,t03,<Hi 76,303,061 



1859. 



76,3D3,fi0i 



1S64. 



8^,79».a35 
a,8oq,ooo 



1809. 



101,080,491 
loj 10^000 



88,S99«S35 ili,790,49« 



i»74. 



118,751,000 
i83s8,ooo 



1879. 



ta6a«0kO0o 
34,«»a,ooo 



1S84. 



iJO»843»OQO 

62^17^000 

1,500,000 



>37,37SHooo 160,431,000 175,060,000 185,638,491 



1889. 



0l,U 
§0^1^491 

a8,5oo,oo« 



1 

** In 18B9 the quantity of China Tea us^d in Great Britain was less 
than the Home Consumption in 1854— or 35 years previously. 

'' In 1 88a the quantity of British Grown Tea used was more than double 
the entire Home Consumption in the same year, 1854. 

*• In 1889 the quantity of British Grown Tea used was in excess of the 
entire Home Consumption in 1871— 18 years previously." 

In their further report, dated April 1890. Messrs. Qow, Wffson & 
8tanton furnish instructive p?irticu1ars regi^rding the relative positions 
oiF ^he Indian and Chinese Tea Trade :— 
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** Tea driitkini^ in Great Britain has largely increased during recent 
years. The additional weight of Tea annually used clearly proves this, 
but inadequately f^auges the increased volume of actual Tea drinking^ 
or the use of Tea m the form of a beverage. 

" The stronger Teas from India and Ceylon have, for many years, 
been gradually displacing the weaker Teas of China. Indian and Ceylon 
Teas are capable of producing a far greater quantity of liquid Tea, 
owing to their superior strength and quality. Thus, as the use of these 
stronger Teas progressed, a given weight of Tea would yield a larger 
volume of liquid. 

** This property has long been recognised by the trade, and was con- 
sidered of sucti importance by the Board of Customs, that they took steps 
to obtain reliable information as to the relative strengths of Indian and 
China Teas. 

In a Report subsequently written, the following passages occur :— 

•*Froni tlie itrfbnnation whicfa Bas betti afforded ns 6n the subject, w© believe 
thatwemakeambderate estimate in assumhiir that Indian Tea jgroes half at far 
apiin as Chinese Tea, so far as depth of colour and fullness (not delicacy) of 
fiivotir are concerned. 

"Thus, if I ib of Chinese Tea produces ^ gallons of Tea of a certain depth 
of colour and fullness of flavbur, lib of Indian Tea will produce 7i gallons of a 
sittiilar berei'age. " 

" Where we have to deal with Teas of such varied stren^h as those 
froAi India and Ceylon, and China, the only reliable standard by which to 
measure the extent of Tea drinking, consists in ascertaining the volume 
of Tea consulted in a liquid form — or, in other words, the number of 
-gallons annually u6ed for drinking. To determine this absolutely is 
manifestly impossible, but an estimate may be made which, although per- 
haps not indicating the exact volume of liquid Tea used, will be of value 
as showing the rate of progress in Tea drinking. This progress is known 
to have b^ considerable during many years past, in some measure trace- 
able to the spread of the temperance movement, and partiy due to nume- 
rous other causes. 

"We have already stated that the consumption, when measured by 
Weight, cannot give an acctirate idea of the growth in the ude of Tea in 
the form of a beverage. The Customs' Report, to which we have alluded, 
affords valuable information for calculating the increased liquid consump- 
tion. 

"Taking this estimate as a moderatis one, which it appears to us to be 
and basing our calciilations thereupon, we arrive at the fi^^es g^ven in 
the Diagram on the preceding pa^e. The regular annual increase in the 
number of gallons of Tea used, is somewhat remarkable owing to its 
constancy. The sluggish advance which took place.in the weight of Tea, 
consumed during the years 1886 to 1889 is thus clearly seen to nave been 
catised by the great iispla cement of China Tea which occurred in those 
years— tne rate at which the gallon, of liquid, consumption pfog^ress^, 
continuinfiT^ uninterrupted ; and, although in those ^rears the lbs weight 
used per nead of population hardly increased perceptibly, the ratio in 
which the gallon consumption per head of population increa^ continued 
about eaual to previous years. . The displacement of China Tea is shown 
in the following table of Home Consumption. 

1885. i88tf. 1887. 1888. 1889. t8go« 

Induii • • 65,078,000 68,420.000 83,1x3,000 86.110,000 96,009,000 loi,96^i86 

C^YtdM. . 3.*i7.oob 6,14S,«)«» 9,Mi»6oo 88,503.000 «8,s60.oob 34.516,469 

CaiNA,«tc. . 113.514*000 104,996,000 90,5o8^ooo 80,653,600 6t, 100,000 57*530J87 

lb . 183,4094000 i78;8igii,ooo iB3«S6it00O 1^,416,000 185,600,000 194*008^3 
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>er-» 

onj 



i88s. 
S'02 



a97$ 



i8S6. 


1887. 


x888. 


X889. 


1890. 


4-87 


4*95 


495 


4-91 


507 


I9-28 


o*ys 


3i*a6 


Sa-oi 


3J-40 



" Turning to the year 1890, we notice a sudden increase in the weight 
of Tea used. This is to a great extent accounted for by the reduction of 
the duty from 6d* to 4J. per ft. on 1st May last, but it is not due solely 
to this cause. From the above figures it will be seen that during Uie 
years 1 886-1 889» laree quantities of China Tea were regularly t>eing dis- 
placed by Indian and Cfeylon Tea, but that, in the year i8qo, this displace- 
ment almost entirely ceased. As so little displacement of the weak Teas 
of China by the stronger Indian and Ceylon Teas had occurred, a greater 
wight of Tea became necessary, in order to supply the regularly expand- 
ing demands of the country. 

'* These two causes amply suffice to account for the greatly increased 
weight of Tea used in 1889, and in the early months of the present year. 

" The inference thus to be drawn from these calculations is that we. nave 
now reached a point when a greater weight of Tea will be annually required 
to supply the expanding jgaUon consumption of the country, owing to the 
sn>alf quantity 01 China Tea now left for displacement ; also that any fur- 
ther expansion in the gallon consumption must immediately cause an in-> 
crease m the weight of dry Tea used, a condition which did not exist so 
long as a weak Tea was being displaced by a stroncj-er one. 

'* These inferences, taken in conjunction with the late reduction in the 
duty, point to a larger Home Consumption of dry Tea in the future. 

" The dia^am Sso strongly illustrates the p-eater economy effected by 
the use of British Grown Tea, and its favour with the public is thus readily 
understood, especially when quality and flavour are taken into consideration. 

Present Season. 

The season just closing has been remarkable for many events — 

(1) Reduction of duty from 6d, to 4<^., and the tudden increase in Hohm Con- 
sampnon. 

(2) The hijg^h rate of Exchans^e ruling and the consequent decrease in supplies 
of Tea from China. 

(3) The unexpected shortness of the Indian Crop which proves to be about 
10,000,000 n below the original estimate. 

U) The (luotation of Indian Tea on the London Produce Gearing House. 
15) The increased use of Indian and Ceylon Teas in Australia. 

(6) The endeavour to increase the sale of Ceylon Tea in North America by the 
formation of the Ceylon Planters Tea Company; and efforts to open Russia to 
Ceylon Tea. 

(7) The growing importance of the Tea industry in Travanoore. 

*' We have already stated that a great increase had taken place in the 
wdght of Tea consumed. The high rate of Exchange having tended to 
check supplies from China ; this, together with the unexpected shortage 
in the Indian Crop, caused a somewhat unlooked for curtailment of supplies, 
and a consequent advance in quotations of the lower grad^ towanls the 
close of the season. This advance naturally became emphasized, and pro- 
bably intensified by Qearing House Operaters, and considerable tension 
in the market ensued during the earlier months of 1891." 

The immense expansion within recent years of the Indian and Ceylon 
tea trade and the decrease of the demand for China and Japan teas, in 
certain markets, suggests the enquiry whether this state of affairs neces- 
sarily denotes a decline in the production of tea in China and Japan. 
It will be found in further page that the imports of Chma tea by India 
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have been considerably augmented and, therefore (while Persia has be- 
come a valuable market for Indian teas), it might be the case that the 
China (home). Central Asiatic, and Russian, American, etc., demands for 
China teas had compensated for the loss of the British trade. So, again, 
the success of India and Ceylon might be but the'expression of the increased 
demand for tea in the world generally, and not an mdication of the decline 
of the production of tea in China. Unfortunately statistics cannot be ob- 
tained to allow of a complete solution of this enquiry, but such details as 
exist justify the affirmation that China and Jaoan have suffered very 
greatly through the prosperity of the Indian ana Cevlon planters. The 
particulars published by Uaptain Oil I and other travellers in China, of the 
mferior teas procurable in the towns of China itself, and of the filthy mate- 
rials used in the preparation of the Central Asiatic brick teas, show con- 
clusive! v that the teas of India have only to be placed in the markets hither- 
to met by China, in order to repeat in other parts of the world what has been 
accomplished in Great Britain, namely, the complete displacement of China 
tea. When the time arrives for the Indian and Ceylon planters to seek in 
earnest an extension of their trade into further countries, they need not 
fear competition even in China itself. Hitherto the success attained has 
been such as to justify the rejection of all other considerations than the pro- 
duction of an honestly prepared article of superior quality. The require- 
ments of each individual market have as yet scarcely entered into the 
planter's mind but the day is perhaps not far distant when the manufacture 
of special teas will be taken in hand. 

As exemplifying some of the leading features of the China and Japan 
export trade in tea, the following particulars (furnished by Messrs. Qow, 
Wilson & Stanton) may be here given : — 

Exports (in lbs.) of Tba from China and Japan to 



Season. 


Great Britain. 


United States.t 


Australia New 
Zealand. 


Continent of 
Europe.* 




I. 


II. 


III. 


IV. 


1870-71 . 


131,753,470 


48,029,184 


11,305,598 


2,386,282 


1871-72 






146,687,870 


56,493,000 


13.639,962 


5,108,429 


1872-73 






I49,i5i>046 


60,787,830 


16,799,738 


4,269,766 


1873-74 . 






139,204,428 


46,584,806 


14,838,899 


8,347,035 


1874-75 




• 


161,964,407 


56,030,888 


15,281,862 


6,357,143 


1875-76 . 






»55,83r,i83 


53,989,070 


16,287,325 


10,481,194 


1876-77 






167.335,130 


40,221,446 


16322.955 


5,626,586 


1877-78 






•56,785,618 


56,691,166 


16,245,264 


882.601 


1878-79 






"64,435.363 


57,373,340 


15305,511 


1,238,415 


1879-80 








69,197,900 


15,588,240 


2,714.673 


1880^1 






"74,5«4,982 


83,977,68a 


24,824,218 


7,189,093 


1881-83 , 






163,845,306 


80,227,182 


32,699,080 


10,022,465 • 


1882-83 . 






149,077,980 


68,173,885 


19,452,062 


9,338,800 


"Sf^l* 






154,102,122 


61,017,946 


15,950,289 


12,433,238 


1884-85 






145.530,654 


72.345,553 
82,004,577 


19,078,900 


12,216,970 


1885-86 , 






147,258,663 


21,455,921 


9,455.600 


1886-87 






149,516.600 


90,761,972 


19,961,614 


13.891,818 


1887-88 






133,180,744 


87,471,755 


22,599,220 


14,209,420 


1888-89 






101,809,467 


81,338,801 


26,085,467 


30,740.733 


1889-90 . 






94,420,961 


83,244,744 


20,755,467 
15,250,738 


31,432.547 


1890.91 . 






70,243.662 


89,996,584 


25,256,663 


1891-93 . 


67,256,263 


82,617,050 


14,936,037 


25,299,373 



It may now be instructive to exemplify the share taken in the above 
by Japan as distinct from China. Since Japan tea goes, however, mainly 



* Exclusive of the over-land traffic to Russia, f Conf. with p. 479. 
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•to the Uttit^ Kingdom and the United States, the figufes of the above 
table (columns \ and II) ortly need be analysed:-^ 

E:fports qf tea \in lbs.} /ram Japan to 



,(i) The United States of America now aSord the chief niiarkets for China • 
and Japan teas: (2) within the past 22 years the experts to these States 
have increased from 48 to 92 million pounds : (3) of • theie expoHs Japan 
furnishes more than half and seems to be steadily fining favour: f4) the 
consumption of Chinese tea in the Continent of Europe is griving distinct 
indications of expansion : and (5) the trade in Chinese tea with the Austra- 
lian Colonies seems if any thing to be deiclining. 'In the ^oKs that ^re 
presently being made to introduce Indian and Ceylon tea to the United- 
dtates/it would seem desirable that the conditions of and recommendations 
for the flourishing state of the Japanese supply should receive careful con« 
slderatton. 

Havings thus shown viery briefly the Chief items of the trade in China and 
Japan teas^ we arein a position to more fully elaboriate the actual share of 
the imports of China Tea that is consumed in Great Britain. Mr. A. W. 
Martin of 27, Throgmorton Street, Lohdoti, gives'the following instructive 
figures for the twelve months, July 1891 tb June 1892 : — 

Consumption of Tta in the OniUd Kingdom, 





Indian. 


Ceylon. 


Total Indian 
and Ceylon. 


China, etc. 


GnAiib 
Total. 


United Kinsidom 
Exportad . 


ft 
i05><Mk>,ooo 
4,ooo/)oo 


ft 

58,ooo;Ooo 

3,00Oj0oo 


ft 

1(^,000,000 

7,000,000 


ft 
40,000,000 
27,000,000 


ft 

203,000,000 

34,000,060 


Total Imports 


109,000,000 


61,000,000 


170,000,000 


67,000,000 


237*000,000 



These are admittedly only approximate figtires, and since the year 
which they embrace does not corre^ond With the official years, compari- 
sons are in some cases difficult. It will be noted, however, how very large 
a share of the China tea is re-exported from England as compared with me 
reexports of Indian and Ceg^lon teas. The tOtel imports of Chinee and 
Japanese teas by Great Britain cannot be regarded as corresponding in ahy 
way to the Home Consumption, though this might almost be said to be Che 
case with the teas of India and Ceylon. 
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I^INI»AN FOREIGN TRADES. 
"BaDporto.— Bat turning now to the more Immediate Indian side of *His 
subject, it may be said that the total exports of Indian-grown tea from 
India up to 1838 were 488ft; thirty years later (1868-69) they were 
I iyi8o,2i3ft, or as 10 to 90 Chinese. Ten years later (1878-79), thev were 
34»432,573ft, or At 22 to 78, and five years still later (1883.84) the Indian 
experts were 59,91 1,703^ valued at if 4.083,880, and bore the relation of 
37 ta 63 with the Chinese exports. The exports from Ceylon first exceeded 
onemiliion pounds in 1882 and ten years later they were clcse on 70 mil- 
lion pounds. The fdbwing table m continuation of the figures given in 
Vol. II., page 83 of this work, may now be furnished as illustrative ot the 
Freigfl Tracte i— 
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The above table thus refers the Indian Foreign trade in Tea to three 
sections, viir., (a) Exports to Foreign Countries of Indian tea ; ih) Exports 
to Foreign Countries of Imported (that is, Foreign) tea ; and (c) the Imports 
of Foreign tea from which the exports of (6) are made. It will be observed 
that the exports of Indian tea since 1871-72 have never manifested the 
slightest fluctuation. Year by year they have steadily expanded — from 
17,187,338ft in 1871-7210 I20,i49407& in 1891-92. In these twent)^-one 
years the exports have therefore expanded by fully sevenfold. But no indi- 
cation has been eiven that the trade has even as yet reached its highest 
level. In 187^, Ceylon began in earnest to substitute the cultivation of tea 
for cofifee, and shortly after the good results of this departure became 
visible. In 1875-76 the Ceylon exports of tea were 78^ ; five years later 
they stood at 348,788ft ; and five years, later still (1885-86) they were 
735if5^2ft. During that year, in connection with the Colonial and Indian 
Exhibition at London, a g^eatefifort was made to adv ertise Ceylon tea. A 
very enlightened spirit has been shown by the Ceylon planters, n6l only at 
that Exhibition but since. In consequence the exports of tea from the 
colony became 13,824,701ft in 1886-87 ; 23,820,724ft in 1887-88 ; 34«346»432lb 
in 1888-89; 45,799»5i3ft in 1889-90; 46,901,554ft in 1890-91 ; and it is 
estimated that the exports of 1891-92 may be close on 70 million pounds. 
The present Ceylon exports are, therefore, a little more than one-third of 
those of India. In passing, however, it may be remarked that the official 
and commercial returns of Indian and Ceylon teas often seem to differ 
seriously. This is due to the years of tabulation of returns being different. 
Exports are carried forward into 1891-92 by the trade which by Govern* 
. . The * ^ - - ^ - 



ment would appear in 1892-03. 
Indian prosperity has been the 



direct effect of the Ceylon and 
\ contraction of the demand for China and 
Japan teas, at least in Great Britain— a not unnatural result of the superior 
and cheap article which both Ceylon and India have been able to place 
on the market In the heated controversies which have been thrust on 
the public recently, on the subject of the depreciation of the value of silver^ 
it has been customary to read that India had reaped thereby a benefit. 
The expansion of tne export traffic, we have been told,, was due very 
largely to the fall in silver. The fact that the import trade had increased 
to a greater extent than the export — a trade which should have been 
inversely affected— was apparently overlooked. It was not, moreover, 
deemed necesbary to investigate the influence of the appreciation of gold 
on each and every individual article of India's export traffic It was 
held to be enough that the total exports had shown a steady expansion 
with the downward tendency of silver. How utterly false all this becomes 
when we endeavour to work out the grand total of expansion by a balance 
sheet of all the items of Indian trade. It is then seen that the 
supposed talisman of India's !prosperity operates not only erratically on 
the different items of export, but that its influence is not even constant with 
any single article. Witness the decline of the exports of wheat from 
1806-87 to'1890-pi and their sudden expansion in 1891-^2 — a term of years 
during which the value of silver steaaily declined. So, again, were we to 
neglect the commercial and administrative reforms of India, we mieht fall 
into the error of regarding the prosperity of the Indian and Ce^on tea 
Trade as due to a talisman which must have had the same influence on 
China as on India and Ceylon. 

Distribution of the Indian Exports. — It may now serve a useful purpose 
to analyse the returns of the exports of Indian tea during certain arbitrarily 
selected years of the series shown above but it must be added that the full 
returns for 1891-92 have not as yet been published :— 
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It will thus beobservad that by^larthe major portion of the exDorts of 
tea from India go to the United Kincfdom and from' Bengal, tn other 
-parts of this review particulars will be found regarding the intports of tea 
from China and their re-shipment from India or conveyance by land to- 
Per3ta» A f ghdnistdn, Tibet^ etc. This subject has been repeatedly brought • 
to the attention 'of those interested in the tea trade. The above table 
shows, however, that in the traffic from India to Persia the tide has begun 
to turn in favour of Indian teas in* preference to those of China. The 
exports from India to Persia in ^885-86^were only 31,4040), in 1890-91 
they were 1,221,478^ and last year 2,789,1 75&K Stmilarlythe exports 
to Turkey in Asia,^ and it will be seen (from the transfrontier' traffic 
below) those to Afgbdnistdh and Kashmir also, have recently manifested 
a tendency to expansion. But passing to the other side of the globe* 
India may besatd to have ntade ' immense strides^ in the' Austrian 
trade since the date of the' Melbourne International Exhibition, when 
Sir E. O, Biick. and the other Indian Conmissionars made strenuous 
efforts to bring Indian tea to the notice of the Colonies. The ' Indian 
exports to Australia in 1880-S1 were only 8o7;6o8&; in 1885:^ they 5tood 
at i,766,447a^; in 1890-91 at 5,118,714!^ and in 1891-92 ' at 5,203,995fi>. 
The direct trade from India to the United States has not as yet given 
any very strituft^ tokens of expansion, but it may confidently be an* 
tici()atea'- that with a great tea consuming nation, like the An^ricans and 
one in which this r omuiodit y is f ree o f duty, thefotareis^likety to manifest 
an unprecedented expiansion. 

DuJ^ on Te«r— It may here be remarked that among the tea drinkine 
countries of the world the United States, the Straits Settlements, and 
India are those which admit this necessity of life free of duty. In Canada 
Tea 4)rought from the United States has to bear 10 -per cent, duty, other 
teas are free. In the Colonies the import duty on tea is remarkably 
low, being for the most part only 3^. or 4^. on the pound. Of the coun- 
tries that levy an almost prohibitive duty > the following may be men- 
tioned. Portugal witlr i-7W» a^und^ Greece" ab^Qt i-'65. a pound; 
Spain \Qi* to i-i^c^. a pound; France 9^4. to \\\d.^ pound;. Russia, 
on teas broueht across its European frontier i-iol or others 2A, to \\\i^ 

Jamaica and the Bbihamas charge li. a pound. The lowest duty among 
European- nations appears to be . Switzerland- \\i^ -and-Holland- 2^. 
a pound. As remarked : above, the duty in England has recently been 
lowered from 61/. to 4^. India charge neither an import nor export duty, 
so that China tea comes free of any restrictions. It may be added that 
smce the date of Messrs. Qow^ Wilson & Stanton's Circular of November 
1889 (from which the above facts have been derived) several of the duties^^ 
charged on tea have been changed. They may^ in fact, be said to be 
modSied almost from year to year. 

Imports of Tea filom Foreigii Codntries.— TJie imports are not very large 
doubtless, but they are none the less instructive; 

Analysis of the Imports of Tea from Foreign Countries during each fifth year^ 





i»75^76. 
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United Kingdom 


336.287 


a.05,385 
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7.843 


6,305 


11,436 


lo.asS 


Ceylon . . 
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3,803 
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■ 1,041 
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543*847 


3,58,957 
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1885-86. 


l8go-0i. 


6 1 Treaty Peru 
Japan . 
Java 

AnttraUa. 
Other*; . . 


lb 
1,986,125 
195.666 

••• 

».SI3 


R 
17,50,677 
a.S7,993 

1.546 


lb 
95a,740 
i»58i,350 

••• 
816 


R 
5.63,015 
I7MP.471 

676 


ft 
i,t54>45> 
i,97aMoa 

30,940 

a,iM 


R 
r,S4,<o8 

18,71,713 
18.985 

1,185 


ft 

- 748,441 

3,192.143 

4»090 

97.640 

3,634 


R 

3*85.949 

33.91.535 

1.339 

1,03,074 

543 


TOTAl. 


a«77«,a^ 


24,75,663 


3.3aM07 


«7,I3.094 


4,0©Si637 


3<3|,4«,58s 


4,770,008 


33^«#408 



The above table shows the countries from which the Foreign Imports 
are usually derived by India. It will be observed that the-supplies drawn 
from China have within the past twenty years increased from 2 to 4 . million 
pounds, and that this increase has been mainly in the teas obtained ^m 
the Treaty Ports, the supply from Hong-Kong havmg decmksed from 
1^986,125% to 7484419^* 

In this connection it may be as well to exhibit the shares taken in these 
imports by the provinces of India* 

Analysis of the imports of Tea from Foreign Counties during each fifth 
year since j 87 1*73, 
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It will thus be seen that the increase of the imports noted above has 
been mainly in the supply to Bombay. The Bengal production of tea has 
checked materially the import of foreign supply to that province, but itiias 
as yet failed to contest the market of foreign supply in Western ladia. 
Doubtless this is largely due to the same cause that has created a JBombay 
demand for China suk, namely, the low freight of the return (opium) ships. 

Re-e3q>ort8 of Foreign Jpa.— From the tables of the exports of Foreign 
Tea (the Re-exports as they are often called), which may now be given, it 
will be seen that two-thiros at least of the tea broueht to India is again 
exported from it and that by far the major portion <3 this re-export trafiic 
is with Persia. The possibility of an enhancement of the traffic with 
Persia, in Indian teas, is therefore a subject that deserves the careful. Con- 
sideration of all parties interested in the Indian Tea trade. That the 
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Persian market is capable of considerable expansion would seem justified 
by past results. 

Analysis (fthe Exports of Foreign Tea from India each f^th year during 
the past twenty years. 
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. The shares taken in these exports of foreign tea by the various provinces 
may now be exhibited. 

Shares taken by the Provinces, 
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It will thus be seen that the re-exports shown by the above table (a 
period of twenty years) have expanded from 200,2270^ (the highest return) 
up to 1875-76 to 3,179,8261b in 1890-gi. These re-exports are made aJmost 
entirely from Bombay and are consigned mainly to Persia, Arabia, Aden, 
and the East Coast of Africa. By the tables of imports of foreign tea 
it has been shown that the Bombay supply comes from the Treaty Ports of 
China, Hong-Kong, and the Straits Settlements. This feature of India's 
traffic has been repeatedly urged to the consideration of the planting 
interests, and it is believed the effort has been made, and is being made, 
to secure a larger participation in the supply of the teas consumed by 
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the Natives of India and in the teas consigned to Persia, but the figures 
given show how much remains still to be done. The Natives of India 
generalty have not as yet taken appreciably to consume tea, but the market 
IS one of yearly expansion and possible future magnitude. This subject 
will, however, be found fully dealt with in the chapter below on the Indian 
Internal Trade in Tea, pp. 467 to 477. A special chapter will also be 
seen (pp. 478 et seq ) to have been set apart for the subject of new or not 
sufficiently exploited markets. That subject derives special interest in 
connection with the present consideration. That India should not only 
import foreign tea but that it should largely re-export that tea to markets, 
such as Persia, which have shown a decided tendency to increase their 
consumption of Indian and Ceylon teas, is very much to be deplored. It 
will be recollected, however, that India first figures in the tea trade as a 
re-exporting country (Co«/. ««Y/i^. ^5 j). In the 17th Century the East 
India Company appear to have appreciated the full advantati[e of West- 
ern India as a distributing dep6t for Chinese produce. The return 
opium ships brought among other articles tea,, and we accordingly read 
of shipments of tea from India to Europe at a period when di course 
India produced no tea. It might almost be said that England secured her 
Eastern possessions throug-h a discussion over "the pepper box" and lost 
America through the " tea-cadd> '* {Conf, with p. 440). 'hi was the imposi- 
tion of a prohibitive charge for peppet, made by the Dutch, that led to 
the formation, in 1600, of the ** Old '' or " London " East India Company, 
and it was the absurd demands of the Hon*ble East India Company and of 
England, in connection with the American supply of tea, that onginated 
the War of Independence (1775*78 A.D.) h was the difficulties of trade 
with China that ultimately suggested to the East India Company the 
desirability of ascertaining whether or not tea could be successfully grown 
in India. As has abundantly been shown, the effort was crowned with 
complete success and already indications are not wanting of India and 
Ceylon being able in a not very distant future of completely supplant- 
Mig China from this,^ one of her most ancient and most highly prized arti- 
cles of foreign commerce. Few articles of trade have indeed been so 
closely connected with the destinies of nations nor afforded anything like 
so largely the sinews of war than tea* 

ri.-TRANS-FRONTIER LAND TRADE. 

There is very little to be said regarding this trade which the reader will 
not find alluded to below in connection with the Internal Trade.. The table 
which may, however, be here furnished, of the returns during the past 
three years will be seen to be referred, as is customary, to two sections, 
ffig., Indian and Foreign teas. The table manifests the imports and 
exports to and from each country, so that the balance between these 
or between the totals would show the net transactions. The exports of 
fndian tea appear to be gfrowing in importance. They were during the 
past three vears as follows : —837,648ft in 18.88-89,887,8246 in 1889-90, 
and 1,004,0401b in 1890-91. The corresponding re-exports of Foreign teas 
were 1,066,800, 1,050,602, and 648,704©, so that the re-exports by land 
routes may be regarded as shrinking. As to the imports it will be seen 
that within the past few years Burma has drawn considerable supplies of 
China tea across its land frontier, a circumstance that may be viewed as 
due to the peace that has been established since the annexation of Upper 
Burma. It will be observed that taking Indian and foreign teas con- 
jointly, the net result is an exportation of over i^ mtHion pounds to coun* 
tries across the land frontier. 
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III.-INTERNAL TRAFFIC IN TEA. 

In order to arrive at some sort of conception of the Infernal Traffic in, 
and Consumption of, Tea in India it becomes necessary to bear several 
important considerations in view : (i) The producing provinces may con- 
sume locally manufactured tea, which may largel^^ escape registration. 
The railways publish their returns under two main sections— (a) traffic 
between the internal blocks (as they are called), that is to say, in the case 
of Bengal the traffic, for example, from Darjeeling to Calcutta (two inters 
nal blocks), and (h) between external blocks, e^g., from Calcutta to the North- 
West Provinces. So far this is very satisfactory, but it must not be for- 
gotten that the railways of India may not inaptly be compared with the 
main arterial system, and that the ultimate distributing currents of the 
traffic, which passes along the roads and rivers, to a large extent escape all 
re^stration. While, therefore, the returns of the railways furnish parti- 
culars of the chief transactions, the producing provinces have to be 
admitted as possibly possessing means of distribution and consumption of 
which we have no record. The non-producing, internal provinces, on the 
other hand, may safely be assumed to drain then* chief supplies along the 
railways or rivers, so that we can more correctly judge of their consump- 
tion. But (3) tea is imported into India from Foreign Countries, both by 
sea and across the land frontier, so that the majority of the provinces, espe- 
cially^ those with a sea board, have three sources of possible supply : (a) 
Foreign tea brought by the maritime trade, and Foreign tea carried across 
the land frontier ; {b) Foreign and Indian teas conveyed by coastwise in- 
terchange ; and {c\ railway supplies of both Foreign and Indian teas. The 
teasbroughttolnaiaacross the land frontier are not very important, but 
to some extent these appear in the railway returns, ana it is significant 
that India not only exports her own teas by thal^utes, but even imports 
small amounts of them* These imports of Indian tea may be supposed, for 
example, to have been exported from Sikkim and imported through Nepal. 

The tables already furnished of the Foreign Imports by sea and land 
have supplied the data necessary to arrive at an opinion as to the amount 
that has to be credited to local production, in arriving at the total supply. 
The foreign imports by sea may be said to be very largely obtained by 
the Port Town of Bombay and to be either consumed in that city or dis- 
tributed by railway to the interior, or sent by the coastwise shipping 
agencies to provinces on the sea board. In order to arrive at a know- 
ledge of the internal consumption, it seems necessary, therefore, to furnish 
particulars regarding 

Ist-COASTWISB TRANSACnOirS. 

The following table shows the total trade by this route during the 
past five years 1— 
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The final result of the above table may be said to be that Bengal 
IS the only exporting province, the net balances of the two kinds of tea 
being an export from Bengali of 1,103,9551b and an iniport by Bombay of 
688,2508), by Sind of io4,627fc, by Madras of 228,633© and by Burma of 
101,6299). But if the two classes be treated separately we learn that of 
{€C\ Indian Tbas, Bengial showed a net export of 1,103,312ft and the 
other provinces net exports, ffi*., Bombay 872,8 ic^, Sind 662ft, Madras 
2i2,789&, and Burma 104,998ft. A lar^e share of the Bengal imports 
&nd exports are usually to other ports within the presidency, w'*., a little 
over one million pounds each way. It may be noted that the net imports 
of other provinces are a little short of the net exports from Bengal. It 
does not follow, however, that these coastwise exports and imports are 
directly drawn from each other. The supplies exported may have been 
derived from that brought to the sea-board by rail and road, and need not 
to any appreciable extent, at all events, be coastwise re-shipments. The 
totaJ (gross) exports of Bengal tea sent coastwise to the provinces of the 
test of India may be put at one and a half million pounds, of which Bom- 
bay alone takes fully one million pounds. Of the trade in (h) Foreign 
Tbas coastwise it may be said this amounts to above one-fourth of a million 
pounds. Sind and Madras are the only provinces that show a net import. 
Last year the consignments were 103,965ft for Sind and 15,844ft for Madras. 
The other provinces had net exports, vf>., Bengal 643ft, Bombay 184,560ft, 
and Burma 3,971ft. The excess of these exports from British provinces 
(»/>., 69,365ft) over the imports by British provinces, represents approxi- 
• inately the consumption in the Native States and Foreign Territory within 
India. 

It may be added, however, that there are one or two defects in all the 
records of coastwise trade that preclude to a large extent a final balance 
sheet being framed. Of these may be mentioned the fact that the exports 
from a province need not actually appear in the imports of the province 
for which they were exported, since the destination of a shipment may be 
changed while at sea. So many ships have usually left the ports but not 
reached their destination when the Vear of record closes. The Native 
States, such as Kattywar, Cutch, Cambay, Travancore, Goa, etc., while 
th;y are given as regions to which exports and from which imports are 
made with British provinces, do not obtain an independent place, and 
hence ehtries appear on one side of the accounts of the British provinces, 
viB,y exports, which are not adjusted on the other. As already explained, 
these exports to Native States represent the consumption in tnese re- 
gions, which. If a total balance sheet were prepared, would again appear 
as imports by these States and thus balance the exports. From these, 
and such like considerations, it becomes necessary to take the transactions 
of the coastwise trade as they stand, and to make little attempt to criti- 
cally analyse them. Each separate item of the coastwise trade has, how- 
ever, an important bearing when viewed »n relation to the port against 
which it is entered. Thus, for example, we learn that since Bengal, Bom- 
bay, and Burma usually show a net coastwise export of foreign teas, we 
must look to the imports from foreign countries or to the railway traffic 
in bringing the stocks from which these exports are made. Sfnd and 
Madras, on the other hand, do not obtain, by the routes just named, 
enough of foreign teas, and accordingly they indent on the other provinces 
Coastwise. The trade In tea at Travancore manifests many peculiari- 
ties. The State imports Madras tea (shown in the official returns under 
the section of Indian Produce and Manufacture) and It also exports to 
Bombay tea also recorded under that section. But being a Native State, 
it next IS shown as exporting to Bengal (very possibly its own tea) under 
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the section of Foreign Merchandise and as importing from Bombay 
China tea. The consumption of tea in Native States appears to be very 
largely that obtained from China. 

In order to illustrate the adjustment of the coastwise trade on the 
total transactions by all routes, the following figures may be exhibited. 
The total imports of foreign tea in 18^*91 came to 4)770,oo8ft and the 
re-exports were 3,i79.826&, thus showing a net balance of 1,6009000ft 
of foreign tea, as having been retained in tne whole of India to meet local 
demandf. This excludes the transactions by land routes, but as these 
gave in 1890-91 a net import of only 346«o8o&, they may, for the present, 
be left out of consideration, the more so since when Indian and Foreign 
teas are considered conjointly the transfrontier traffic shows a net ex- 
port of 1,394,944ft. Of the imports of foreign teas by sea in 1800-91, 
Bombay Port Town took 4,350,025ft and re-exported 3,117,671ft, it 
thus retained a net surplus of 1,232,354ft. From that stock Bombay 
Port gave by coastwise 337,707ft net to the provinces and Native States, 
etc., 880,370ft by railwajrto Upper India. There thus remained in 1800-91 
1 14,377ft of foreign tea for the consumption of the people of the city of 
Bombay. But of the exports by rail in that year, it may be added that 
815,98211 (=39,951 mds.) went to the Panjib, 42,230ft to Bombay presi- 



dency, 3,774ft Uajputana and Central India, and the balance to the North- 
West Provinces and Oudh, the Central Provinces, Berar, Calcutta, etc. 
It will thus be seen that from this point of view the Panjib so for stands 
out as the largest consuming province for China tea. But the exports by 
land routes to Kabul, etc., of foreign teas were 4,479 cwt, to Bajaur 15 
cwt., tQ Kashmir 533 cwt., to Ladakh 136 cwt, and to Tibet 2 cwt., or say 
in all, 578,480ft. It seems probable that a very large share of these exports 
took place from the Panjdb although doubtless Sind contributed, especially 
in the further export of 637 cwt. 7= 70,324ft) which went by the Sind- 
Pishin Railwsiy. It may be added that the net coastwise import of 
foreign tea by Sind came to 103,965ft, so that it was not likely to have con- 
tributed much more than the amount named towards the transfrontier 
land exports. But, on the other hand, India, more especially Burma, im- 
ported in 1890-91 3,702 cwt. (=302,624ft) foreign tea, vf>., 2,330 cwt. 
from the Northern Shan States, 1 10 cwt. from West China, 107 cwt. from 
Nepal, 52 cwt. from Zimme, and 54 cwt from Tibet These imports did 
not, however, affect the Panjdb trade but mainly furnished the source from 
which the exports from Burma were made. We thus learn that perhaps 
half the annual drain of China tea made by the Panj^b on Bombay is to 
meet th*» transfrontier land traffic which in foreign tea was last year 
648,704ft. This trade seems to have given some indication of shrinking in 
the face of competition with the supply of Indian tea. The exports of 
foreign teas averaged in the two previous years 1,058,736ft. The exports 
of Indian teas across the Panjdo frontier have, on the other hand,Deen 
steadily increasing. They were last year 1,004,640ft. 

Having thus shown some of the main features of the coastwise traffic 
and the destination of the tea drawn from foreign countries, the details of 
the Internal Trade may be still further exemplified by 

2nd-RAIL, ROAD AND RIVER TRANSACTIONS. 

With no other article of Indian trade does a statement of the internal 
transactions, carried by rail, road and river, result so much in a table of 
blank columns, as that which will be found on a further page on the tea 
trade. The only figures of value are those expressive of the transactions 
between Calcutta and Assam, Cachar, and Eastern Bengal, vis., the totals 
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shown horizontally against Nos. 24 a^id 29. But these figures denote the 
amounts carried to the pott tovns to meet the foreig^n demand. They 
should, t^iefefoYe, be ptactic&lly excluded from consideration, in connection 
with internal tfaffic, very much in the same way as the Indian goods that 
|>a^ through the Suex Canal are not given by the Egyptian Government 
as representing the internal trade of that country. Sj^king on general 
principles it might be said that the totals shown vertically on columns 
Nos. 10 and 14 represent the amounts of Indian and Foreign teas that are 
consumed in the Provinces and Native States, analysed on columns i to 9 
and II to 13, both inclusive. On this estimate the consumption of tea in 
the f>rovinces of India (for the year 1889) would liave been 6,140,570ft 
and in the Native States 279,046ft. So, in a like manner, the imparts 
drained from the provinces by the port towns might be accepted as repne*. 
senting the amount required to meet the foreign trade plus the local- 
demands of the port towns themselves. The grand total vertically in, 
column No. 20 will be seen to be 98,448,298ft. Now, in order to arrive at 
an approximate estinmte of local consumption in these towns, it is necessary 
to deduct from the figure just mentioned the recorded foreign exports for. 
the year in question. The table given on page 459 shows these to have- 
been 97,01 1,1 1 2ft and the table at page 42 1 gives the estimated total pro* 
ductk)n as 99,792,544ft. There are, on the face of these quotatk>ns, certain 
puints of agreement and others of disagreement. The sufficiency of the 
estimated production to meet the subs^uently ascertained foreign exports,' 
and the confirmation of the accuracy of these figures as given by the 
railway returns, are features of agreement that are highly instructive. 
But, on the other hand, the balances shown above as retained for local con*- 
sumption would be wholly unintdligible did we not recall that besides, 
production India has two other sources of supply— (a) foreign imports by 
sea (pstgcs 462 to 465) and (b) foreign transfrontier imports (pages 4^5"^ 
466). Thus, for example, Bombay is shown by the table (pages 472—473) to 
import by rail and road only i maund of tea but to export 10,819 maunds 
— an amount almost wholly drawn from its foreign imports by sea. It 
seems probable that after making full allowances for the balance between, 
imports and exports in every branch, the total consumption to tea in India 
cannot possibly materially exceed 5 to 6 million pounds. 

The following table of the returns of 1888-89 n™ay be here fi:iven in 
order to show a complete statement for one of the years dealt with in this 
review: — 
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* To reduce maunds to lb multiply by 83. The totals vertically of the columns i to ao are the lm« 
t '•*•»,(») Trade between Sind and the Panjab by the River Indus ; (a) Trade between Bengal and 
t Madras seaports are those touched by railways^ vi%„ Madras, Pondicherry, Negapatam» Toticorin 
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1.666 


6,saa 


4.108 


a.S94 


11,09,339 


ii.ai,a53 


11,80.860 


Votive States, 
Raj. «cC. India, 30. 
Nizam's Territory, 31. 
Mysore, 33. 


:;; 


*" 


... 


... 


a 


1 
6 


... 


... 


I 
8 


19 

T 
34 


... 




... 




s 


7 


... 


.^. 


9 


50 




1 

365 

'"t5 


56a 
" 3 


339 


90s 

44» 

*" 18 


... 

4 


5 

... 
II 


I 


1 

3 


6 

8 

II 


«.735 

a,3oa 

50 

3.451 


OUef r»vms. 
Madras seaports, t 33 
Bombay, 34. 
Karachi, 35. 
Calcutta, 36. 


■ 385 


«37 


3J0 


1,361 


4 


16 


I 


4 


35 


oi'"! 




i,iai 


1,048 


»5» 


3.0*7 


6.SS8 


4.«3« 


3.595 


11,09.333 


ii,ai,»87 


11.88.448 


Grand Total, 37. 


91,933 


85.936 


70,356 


30,83a 


510,696 


338,74a 


311,790 


90.965.306 


93.017.534 


97.453,7.16 


Ditto in ft 


\ • 
*" 5 

1 
a 


".: 


::: 


5 

1 
a 
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9 


..• 




9 


»*■ 

36 
7 

a 
31 


(2) PoREION. 

BritUh Pnvinees (eat* 

N.-^.V.&Oadh,43, 

Central* Provlocei, 44. 

Berar,45. 

Assam, 46. 


8 


... 


... 


8 


... 


9 


... 


... 


9 


66 


TTatlve Statts. 

Raj. 8c C. India, 47. 
Nlaam's Terrltoiy, 48, 
Mysore. 49. 


... 


... 


••• 


... 


;." 




!" 


;.'.' 


'.;; 


... 










... 






... 


... 


... 




"1*84 


49 


131 

I 


134 

834 


1 


••• 


;;: 


3 


1 
4 


155 

10,819 

1.064 

37 


Chief Towns, 
Madras seaports,^ $9, 
Bombay, 51. 
Karachi, 51. 
Calcutta, S3. 


184 


49 


133 


368 


I 


1 




3 


5 


11,075 




19a 


49 


13a 


376 


1 


10 




3 


14 


11.14« 


Grand Total, 54. 


15.744 


4,018 


11.070 


30,831 


8a 


8ao 


... 


146 


1,148 


9^5.563 


Ditto In ft 


1.313 


1,097 


993' 3.403 


6.aag 


4.141 


3,595 


ii,09.33fi 


1 1,33,301 


13.00.589 


TOTAL HNDIAN &* 
FOREIGN) TEA, 55 


107/W 


89.954 


8i,4atf 379.046 


510,778 


339,561 


111.790 


90,965,553 


93,016,681 


98.448.i98 


Ditto In lb 



ports ; those horlzontallv against ai to S5 aw the exports. r, . ^ w_ s 

Assam by the Rlren Megna and Bhahmaputraj and (3) Trade to and.from CalcutU by river, 
and Calicut. 
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Ldcal CoaSttmption. — The remarks hitherto ofi^ed have shown the 
distribution of the Foreign Tea, and manifested some of the more striking 
facts in the coastwise supply of both Foreigfn and Indian tea. It may, there* 
fore, serve a useful purpose to still farther criticise the features of the trade^ 
brought out by the above detailed tabular statement of the Rail and River 
tea transactions. The figures are shown in maunds, but these may be re- 
duced to pounds readily enough since the maund of all railway statistics is 
82&. This reduction has been effected with the g^and totals, but any of the 
other entries may be similarly expressed in pounds. The totals of the ver- 
tical columns are the imports and the totals extended horizontally are the 
exports. It will also be observed that the table has been referred to three 
main sections both vertically and horizontally, namely, the imports into (i) 
the Provinces, into (a) the Native States, and into (3) the Port Towns — as 
distinct from the provinces. The traffic in foreign tea may be accepted as 
sufficiently dealt with in the remarks that have already been made. The 
total imports of Indian tea by all Provinces, Native States, and Port Towns 
came (in 188889) to 97452,736fi^ ; of that amount Calcutta alone took 

g>,965,3o6ft and drew that quantity almost exclusively from Assam and 
engal. The exports from all India to foreign countries were in that year 
97,01 1,1 I2fc, so that it will be seen very nearly the whole of that amount must 
have been carried on the railways and rivers, m other words, along registered 
routes. It will be noted that Bengal is shown to take by far the largest 
amount of tea of all the Indian Provinces. In the year in question it obtained 
4t36o,5969) of Indian tea, by far the major portion of which was obtained 
from Assam. It would seem, however, a very considerable share of these 
imports may find its way, by routes not registered, to Calcutta or into the 
North-West Provinces. But assuming that this is not the case, then Bengal 
is by a long way the most important tea-consuming Province of India, but 
even were it granted that the 4^ million pounds, credited to die Province, may 
actually have been consumed in it, this, to a population of over 71 millions^ 
would come to 0*982 oz. per head per annum. JNext to Bengal stands the 
Panj^b, with, assicfnedto it in 1888-89, l,o49,237fc of tea, which ex- 
pressed to the population of so million persons, would be 0*807 oz. of tea 
per annum to each individual. But this calculation ienores two very im- 
portant considerations, (a) the amount of locally produced tea consumed 
and (h) the exports from the province across its land frontier. These ex- 
ports were, in 1888-89, 7,4.79 cwt. Indian, and 99525 cwt. foreign, or say i n 
all 1,904448ft, and in 1890-91, 19653,344ft. 

After the Panjdb, Bombay stands as next important— the Province 
received by rail in 1888-89, 3i5>782ft of tea in nearly equal proportions 
of Foreign and Indian. It obtained its supplies from the Port Town 
which, it may be added, drew its supplies ot Indian tea mainly from 
the Bengal contribution coastwise, and the Panjdb and the North- West 
Provinces by rail. Very little Bengal or Assam tea seems to be consigned 
by rail to Bombay or the Panj^b. After Bombay the North- West Prov- 
inces come next in importance; these provinces took in 1888-89, 261,334^ 
of tea, of which 250,100ft was Indian, derived mainly from Calcutta with 
a fair amount also from the Panjdb. It will thus be seen that the Panj^b 
tea plantations find a very large outlet for their teas in the Provinces of 
Upper and Western India and m the transfrontier land traffic. The value 
of the last mentioned market to the Panjib plantations may be judged 
from the following considerations : The imports of Indian tea into 
the Panjdb from other Provinces in 1888-89 came to 242^474^^ J'Wle in 
that year the exports across the frontier were 837,648ft. The difference 



• According: to the estimate of production, the outturn of 1838-S9 came to 99i793>544li* 
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between these two figtires must be the quantity drawn from local produc- 
tion. But as showing the consumption of Panjdb tea within India, or ex- 
ported from India (from Calcutta)^ the following further facts may be 
given : Of the 14,041 maunds of Indian tea exported from the Panjdb, in 
1888-89, to other Indian provinces, 7,006 maunds went to Calcutta, 2,082 
maunds to Karachi, 2,679 maunds to Bombay Port, 264 maunds to Rdj- 
putana, 156 maunds to the Central Provinces, 794 maunds to the North- 
west Provinces and Oudh, and 495 maunds to Bombay Presidency. Half 
these exports from the Panjab may, in fact, be said to be used up in 
India. 

U may thus, in perfect fairness, be said that Bengal and the North- 
West Provinces use Bengal and Assam tea and take very little foreign 
tea. That the Panjdb obtains a large foreign consignment and a consider- 
able Indian supply in addition to its local production. That Bombay, the 
Central Provinces,. Berar, R^jputana, ana Sind use about equal propor- 
tions of foreign and Panjdb tea with very much smaller quantities of 
Bencfal and Assam tea. That Madras obtains a certain quantity of 
foreign tea, but is mainly dependent on its local plantations. Madras tea 
seems also to penetrate to the Central Provinces and even to Bombay just 
ps the Panjdb teas go verv nearly all over India, and little more than half 
the production is thus available for foreign exportation. The Native States 
(with the exception of Travancore) seem to prefer Foreign to Indian 
teas. 

It will thus be seen that much still remains to be accomplished before 
the people of India can be classed among the tea-consuming nations of 
the world. Hitherto the planter has disregarded the possibilities of the 
Indian market and he could afford to do so, when the field was open to 
contest with China the supply of Europe. The writer (quoted on pag^e 
441) who prophesied in 1863, that the '* Himalayan tea has to fight its 
way against the brick-tea that comes in from Yarkhand and Lhassa, has 
to till all the tea-pots of the Mussulmans and Hindoos, and to make a 
cheap and innocent sub^itute for deadly opium and mad * bhane ' in the 
bazaars of Hindoostan, before it can challenge China, " shot wide indeed 
of the mark. Tl^e whole statistical information furnished in the foreeoing 
pag^es shows that while India has not onlv challenged but beaten China, 
during the past 30 vears, no progress has been made in teaching the 
native population of India the value of tea. It would therefore !«eem 
highly desirable that this subject should receive careful consideration. 
And It is probable this would best be accomplished by studying the 
flavour and other pecularities of the imported teas that find a ready 
market and if possible (for a time at least) imitating these; and next by 
making up (at the gardens) tea in sufficiently small packages to be pur- 
chasable by even the poorest constimer. The Chinese tea sold in India 
comes to this country (to a large extent) made up in small packages, each 
of which bears a recognisable trade mark. This suggestion in the writer's 
opinion should commend itself to the owners of sm^lprivate tea concerns. 

Bombay Trade.— In order to illustrate more fully the facts shown above, 
while at the same time furnishing more recent returns, the following table 
may be given of the internal tea traffic of the Bombay Presidency and of 
its port town dtirinc^ the past three years :^ 
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Bombay may not inappropriately be called the importing province 
for tea, ana Bengal the exporting. The table above demonstrates fairly 
conclusively that the Bombay trade has been practically stationary. The 
exports from the Port Town would appear to. if anything, have increased, 
while the imports have decreased slightly. The amount of Bengal tea* 
drawn to Western India is remarkably small indeed, and the imports, as 
already demonstrated, are from the North- West Provinces and thePanjAb, 
while the ejmorts, to the Panjdb, of foreign tea continue very large. 

Bengal Trade. — The following facts may similarly be given regarding 
the Bengal, or what may practically be called the Calcutta, traffic : — 



INTERNAL 
TRAD. 

Local 
ConsumpttoiK 



BensraL 
226 



Specification of 
Routes. 


1887.88, 


1888.89. 


1889.90. 


i8;o.9». 


Impoiitb 


Mds. 


lb 


Mas. 


lb 


Mds. 


lb 


Mds. 


m 


By Boat . 


... 


... 


115 


9,463 


... 


... 


... 


... 


„ Inland Steam- 
er , , 

sal State 
Railway . 


0.69.897 
3.17.877 


55,IS3,953 
26,156.936 


7.77.886 
3,07.358 


64,008,918 
35,391,173 


8,91,598 
3.33,571 


73.365.778 
36,685,371 


8.88,98a 
3.36,33a 


73,150,519 
36.853.461 


„ East Indian 
Railway . 


17.386 


1,430,619 


33.974 


1,973,719 


J0,103 


1,654,190 


15,81s 


1,301,10a 


„ Sea . . 


13.544 


1.114,475 


13,919 


1.145,331 


14.353 


1,173.704 


13,499 


i,iio^a 


Total 


10,18,704 


83,834,783 


".a3,a53 


93,437.594 


13,49,534 


103.817,943 




ioa.4 14,884 


Exports 


















By Boat , 


60 


4,937 


a 


164 


... 


... 


... 


*M 


„ Inland Steam« 

„ Eastern Ben- 
gal State 
Railway . 


JO 

93 


1.646 
7,570 


a5 

870 


3,057 
71,588 


sa 

108 


1,810 

8.887 


16 
630 


i,3l6 
51.840 


„ East Indian 
Railway , 


a.o86 


191,648 


a.554 


310,156 


1,736 


143.847 


1,901 


156,435 


.. Sea . . 


«W6,aa5 


86,9ia,aJ9 


11.75,400 


98.718.664 


13,55,648 


•03.331,907 


13,83,076 


105,578.480 


TOTAt 


10,58,483 


57.098,030 


11.78,851 


97,ooa,6a9 ia.57.5i4 


103.475.451 


18,35.633 


105,788.066 



But as showing the Sources of the Calcutta supply, the following may 
be given as the estimated outturn : — 



Assam 

Cachar and Sylhet 
Darjeeling, Terai, and Duars 
Chtttagons: and Chutia Naepur 
Dehra Dun. Kumaon, and Kangra 
Private and Native gardens 



Total 



I88S. 
& 

41,865,499 
27.343*505 
18,950,822 

1,148,458 
4,000,000 
3,000,000 


1889. 
lb 

42,030,564 

29.750,054 

20,497.857 

1.378,920 

4,509,000 

4.500,000 


1890. 
lb 

45.001,072 

34.477,770 

31.070,453 

1,768,716 

4,500,000 

4,000,000 


96,308,284 


io2,657kJ9S 


110,818,011 
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The actual imports into Calcutta were — 

1888-89. 



Assam 

Beng^al 

N.-W. P. and Oudh 

Panjdb 

Chutia Nagpur . 

Behar 

Other places 



66,456,247 

34,226,331 

867,950 

583.899 

330,318 

60,480 

3,469 



1889-90. 

lb 

75,341,810 

26,i47»273 

566,537 

544,484 

359>383 

48,466 

10,091 



1890-91. 

76,330,329 

24,811,063 

400,330 

399,003 

448,623 

33,«6i 

3,386 



Total 



93,437*594 103^17^3 102,414,884 



By comparing these imports with the figures of exports in the tables 
above, pp. 459, 461, 474, 477, it will be seen that almost the whole goes 
to foreign countries. Under 200,oooSb in all is the ,amount annaally sent 
from Bengal up-country. 

IV.-NEW MARKETS FOR INDIAN TEA. 

Messrs. Qow, Wilson & Stanton in their Circular of May 1891 furnish 
some useful information on the subject of future markets for Indian tea. 
Their remarks may, therefore, be furnished here : •* One thing is evident, 
climate is no bsuner to the free use of tea. When we find Australia, 
Persia, and Turkey contributing so largeljr to its consumption, it is absurd 
to say that its use is debarred in semi-tropical regions, wnile the fact of its 
adaptability to colder latitudes is too widely recognised to need advocating. 
The following statistics show, as neariy as can be ascertained, the quan- 
tities of Indian and Ceylon tea taken in the undernoted countries during^ 
1891, compared with their approximate total annual consumption : — 

Total 





Indian. 


Ceyloo. 


Annual 
Consumption. 




lb 


ft 


ft 


Australian Colonies 


4,440,000 


3,311,000 


30,000,000 


Persia 


• 3,400,000 


500,000 


... 


United States • 


990,000 


744.000 


80,000,000 


Turkey 
Canada 


1,104,000 


18,000 




660,000 


410,000 


30,000,000 


Germany . 


• 193,000 


604,000 


4,000,000 


Holland • 


407,000 


156,000 


5,000,000 


South Africa 


114,000 


111,000 


3,000,000 




94/)oo 


84,000 


... 


Austria 


14.000 


156,000 


1,300,000 


Arabia 


i3o/xx> 


.•« 


• ... 


France 


43>ooo 


^,000 


1,300,000 


Mauritius . 


3,000 


69,000 


••• 


Rus^ • • 


• 3,000 


66,000 


70,000,000 



* Probably most of the tea sent to Germany and Austria was for Russiar 

" Australian Colonics.— It is not surprising that Australasia should 
be so large a consumer. Not only are its people our own kinsfolk and 
countrymen, and have thus inherited similar tastes, but it was here that 
India made her earliest efforts at establishing a new market ; and she can 
now look back with grateful pride upon the work of those early days in the 
history of her tea industry. Here, too, Ceylon was eager, in later years, 
to find not only a near but an important market— tor the Australians 
consume annually nearly 30,000,000ft of tea— and her efforts have also 
reaped a rich reward. These colonies have now become the largest of all 
markets for British-grown tea outside the United Kingdom, although the 
demand appears still to be only in infancy, 
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•* Persia. — This market is a source of surprise to many. It has grown 
and developed until it has attained its present dimensions. Its nearness 
to India may be one of the chief causes, but the favour in which Indian 
tea is there regarded is attributed bv some to a preference in the locality 
towards the use of an article supplied by co-religionists; — and there may 
be some truth in the suggestion. 

" United States op America.— This is so vast a territory, and the 
quantity of tea consumed is so large, amounting annually to some 
8o,ooo,ooolb, that it is curious so small a percentage of our teas should be 
used. Decided headway has been recently maae.^'and prolonged \on 
rates of the past few months have done much to popularize Indian and 
Ceylon teas. A very large amount of advertising has of late been 
done by the Ceylon Planters* Tea Company, who continue steadily push- 
ing the sale of Ceylon tea;~and the present demand may be partially 
due to their perseverance. 

" The kinds of tea used in different parts of the States — separated by so 
many thousands of miles— are so varied that it is foil 3^ to argue that the 

Sroduce of India and Ceylon is unsuited to the American taste, because 
apans, Oolongs, and Greens, as well as Black China teas, are so largely 
consumed. If the Americans knew where to buy good tea, there is little 
doubt but that they would soon buy it,— although, to commence with, as 
a rule, they prefer light, fiavoury kinds to strong, heavy teas. Happily* 
both India and Ceylon can supply them with abundance of tea, both light 
and flavoury, and of really gooa quality. 

" Turkey has become an important consumer of Indian tea, and it is 
possible that the religion of her people may induce her to take the teas 
of a country which contains perhaps the largest Mahomedan population 
in the worid. Ceylon tea is being gradually introduced and appears to 
be received with some favour. 

" Canada is perhaps one of the most promising outlets. The consump- 
tion of all tea is nearly 4ft per head of population and the percentage of 
British-grown tea is already considerable— even though little systematic 
attempt has been made to open up this market. Recent low rates have 
perhaps given the greatest impetus to the trade. 

" Russia, although a market of considerable magnitude, and taking 
some 7o,ooo,ooolb of China tea annually, takes but little Indian tea, and 
until recently Ceylons were almost unknown. During the last two or three 
years a distinct enquiry for Ceylon tea has sprung up, and considerable 
quantities are now disposed of in this country, rig^res showing actual 
consumption of Ceylon tea are impossible to obtain, but probably the 
bulk of that which goes to Germany has its final destination in Russia. 
The work of Ceylon in pioneering this market appears to have created 
some demand for the finest and most flavoury aescriptions of her tea. 
Russia should prove most valuable as an outlet for high class teas, and of 
much eventual assistance in maintaining, if not increasing, the value of 
teas with flavour and quality combined. 

" Of other European markets Holland appears the most active, but 
there are reasons why Holland should be a tea-drinking country. She 
has herself fostered tea culture in her own colony of Java, and having 
thus acquired a taste for tea, is now one of the chief tea consumers in 
Europe. 

Germany also is likely to prove by degrees a useful outlet. 

"Other Markets. — Amongst tnose countries which as yet take but 
litde of our tea, perhaps that of South Africa, with its rapidly increasing 
British population, offers the greatest encouragement for prospecting. In 
time this locality should naturally consume British-grown tea. 

South America is a consumer of British-grown tea, but the un- 
settled state of this continent is adverse to immeoiate development of the 
trade." 
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